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Booster  Separate  Motor  ^ffl**** 

•'  insoladoo 

Adhesive  EA  9394  for  bonding  !h  thr°at  lnSert  raateriaI 

•'  S££  £ £ *£***£”■  "«”*** 'ttsert/igniter case 

* Weu„„  of  Loctite  to. 

Team  initiatives  to  entece^e^SM^'^d ^ BSM  Tolal  Quality  Man 

■user,  and  adhestve  systems  ,„  * q3*££2® 

Testing  was  completed  at  both 

ssxi.tr  ssz  «*  - 

“■0  “*  test  motors.  Motorls,™  ‘al0r  v“l®iiZation  approaSi  £? **  *>“»«)  and  to 

flight  hardware.  ln  qualification  of  the  enhancempnt  C(e^t.^le  enhancements 

nts  tor  incorporation  into 

T*his  report  Addresses  the 

StoS  the  component 

— - sst  ^rsSr=  “SHF 
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This  Procedure  Describes 
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LO 


2.0 


Scope 

Tids  test  procedure  addresses  all  *k 

6^?ssa£4i®!asar*“ 

to  the  aft  skirt  support  brackets.  * StCPS  a8S€mble  the  BSM 
^ Objective 

<md  Physical 

Sf^1CUlar  inter«‘  for  tt  set^I^^P^Uon  M^ 
k°£ded  using  EA9394  adhesive  ****  ““P^ents 

adhesive  include  the  throat  insert* k °mponents  using  this 
igniter  grain  support  rod  ^ ^ring  insert!  and  the 

AppHchfr  rTTriiiiiinii 

MSFC-STD-513A 


EG5300.36A 
29  CFR 1910 

NSS/GO  1740.9 
NHB  1700.  l(Vl) 
AMC-R  385-100 
EP01-SOP-01 

MM  1700.4 
MMI  1700.17 

MMI  1710.1 

MMI  1710.6 
MMI  1711.2 


«>d 

Safety 

Sar-1  Safety  "ld  Heaith  Administration 
Safst,  Standard  for  Lifting  Devices  and  Equipment 

Basic  Safety  Manual 

Safety  Manual 

O^Son^”^  Pn>Cedure  for  Safety  Critical 
Safety  and  Environmental  Health  Hazards 
Rocket  M^rs^d^^t^1^  Shippin£  Permits  for 

Potential]; 

MSPC  Program  for  Personnel  Certification 
Mishap  Reporting  and  Investigation 
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MMI  1845.1 
MMI  6400.2 


Hazard  Communication  Program 

Hardrvare'  H“<Bing'  “d  Movine  Program  Critical 


MSFC-RQMT- 1493 

MSFC-STD-1800 
MSFC-STD-126E 
CSD-5597-93-1  Rev.  B 
10SPC-0067  Rev.  A 

Safety 


Electrostatic  Discharge  Control  Requirements 
feS?"  (ESD)  °-W  for  Propellant  and 

Pr0°fTeSt^ “d  Certification 

6T“^lan  f0r  »-«• 
sCtfe^Ud  ^ ^ 


3.1 


3.1.1 


3J2 


oi.  Rev.  A..  ^X”^toVpSdan“  With  ET01-SOP- 
Ope rations".  If  safety  r^^~Z^‘duns  & Sofo<y  Critical 
■hiury  to  personnel  and/or  ZS?.?  "?  not  followed, 

aamage  to  test  items  could  occur. 

mergency  telephone  numbers  are  as  follows: 


Safety 
Ambulance 
Fire 
Security 
Utilities 
Medical  Center 


4-0046 

112 

117 

4-4357 

4-3919 

4-2390 


center  4-239n 

Communication  Repair  4-im 

55'e?J5SSfta£gca- 

. A ▲ 


msfcte 

Date  / Time 


■-Mlu/ii 


MSFCSE 

&00 
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3.3 


3.4 


Personnel  shall  not  work  nr  « • 

*7  ..I.  ta,h 

^SfA-SSixs^ffXStie^r. 


3.5 


clear  fixed  objects  in  Vhl  71  imed  only  high 
equipment  will  be  at  least  ,SSC^  . 

$%6BbH,be  “rtified 

h61r  Piston  a valid  certification  clrf  ' and  sha11  have 

n - r ♦ /* 


Certifications  checked  by: 

Date  / Time: 


a6 


3.7 


3.8 


_£l 

J7/ttU 


Mdf fi«ft  ’ 8hal1  <»  alert  to 
ana  a fixed  object.  Ween  the  suspended  load 

Pickup  PohUsa£‘7iq^dC^ed°ut>  a eUng  with  more 

each^poin^of  the  ££ 

Sge  S parts  nt  * <*»>  *-  .t*S£tS  ^ 


3.9 


or 


Wft  ^ SSS^SL •»-  ^ mane  moves, 

problem  may  request  stopp^SrviS*^*6  d“ger -• 

310  “„i^xby  **“ 

311 


312  Tag  line  operators 


are  to  wear  leather  gloves. 


8 


4.0 


313  The  Primaiy  8afety  hazard8  888ociated  with  this  operation  are: 

3.13.1  Lift  operations 

o' Joo  ®?lvent  Use  (See  NOTE) 

L'Ve  (haandtn5Iid  R°Cket  M°*°r  (pro»a'l“' 

-a  ^etr  aa 

314  ^ «*>*  a crane  is  being  used,  it  must  be  dogged  if: 

3 M1  extended  «>r  an 

3'14'2  maTe  0perat0r  Crew  Change  »r  substitution  must  be 

uLlfpne'Sc  £&  isacc^publenear  ^ HVG  te8t  item- 

^^^h^eitBed6  whSda^j^1a^ap8^ld^0'e“d  resistances 
must  measure  less  than  1 ohS  Th<JSe  re81stances 

317  *u  ,?ersorinel  touching  distance  of  the  RSvr  „ j 

strap  ISe™  ^ that  hM  •—  checked^,' a 3““ 

“ fitHsascjssti;*’ 

station  shaK*  be^<^v^dBi^J5^ti£n’  **“  neare*‘  Ore  alarm  pul 
Personnel  shS  %£?££  of  a£*£S£Z£S £“'■»«■»  P“' 

sr**1  ihAiris^Asars 


4.1  Test  Items 


bve  BSM  wS<±r«dU  iS'tes^  to^he^8*10?  t®“8  “n“8ts  of  a 
The  motor  wiul betosititSS?  m the  aft  motor  configuration. 

cone.  The  motor  weigh.  appro^mly“M^rrtheeiit 
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42  Te,t  Requirements 
4X1  Test  Tolerances 


applicable  toTerns^  5 Procedure  the  « 

” m'^-810D^eSfmr^^^^>^eanSified 

Shock  Response  Spectrum: 


4.22  Test  Data 


+6dB,-3dB 


4,3 


•Ail  data  taken  with 

recorded  in  ink  directJv  nnf'j^  instruments  win 
test  item,rtte  tte'm^t^11  idenl% {££££"  ,0g  8h'e‘«- 

0,6 

Test  Conditions 

430  TTi 

4.3.1  The  MSFC  TE  «h  11 

®*M  is  in  buU(S^j9  SuoSnt  any  time  that  a li 
Frangement.  todi^^f  ”SFC  TE  shall  hve 

ttSSasi  «*-  &?2ar=i»-  *. 


4.3. 


menw  w disconn^f  1C  tCd  anaU  make 

8t0™. « 

,au  *^SSS?s£52s& 
^SSSSzSBss^ 


.< 
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4.3.2 


4.4 


is  below  20%8aU^tesTe  ^1Urmc^ty  must  be  above  20%  Tf  *>,  u 
conditions  resum*  °peratlon«  «■»*  cease  until  favo^able  w^tW 

Test  site's  relative  humidity  YYYl MSFC  TE 

Test  Equipment  Vn  C ost  vit/^s 


4 4.1  All  measurements  shall  be  made  ■ 
e=nt  whose  accura^ 


Calibration  Acceptable  /{? 


D ^ (MFSCTE) 

4„  T!  L°adm?  0f  Handling  Equipment  Squired  for  PCH) 

^ fe'fcS  whiletfitoISi?1?lifica,i0“ 

3,0  ,bs 

^ at  least  1,0%  of  St  we^TtuT^.t  &M  b8' 

£ZTe,tPn0r  40  “y  haifiw'oS'fc^Tluetoet  must  be 
be  repeated  until  somethineotW  does  n°t  need  to 

Thp  J , 


a. 

b. 


The  proof  load  must  be  at  least  350  lbs. 
werVS  ^ Gess  i 

urd  lift.' WLtS  “Se.**?  - 


Lift 

ground  three  times'  SltWf**  S®88  1 foot)  and 

third  lift.  Lifting  strenTI  j noldin£  for  five  minutes  on  thT 
during  the  mng  8trap8  811(1 8preader  bar 


4fi 

4.5.1 


SEE  APPENDIX  E FOR 
Test  Procedure 


the  proof  test  inspection  sheets. 


452 


(toe  P^Sd^r^ay0^^!  approval,  a redline  change  to 

"utomumofMSPcV^^fe^^b/.  *° 

t S“  ren“^^‘ ^ure,  a deviation  horn  the 

toP^sentatieeofthe  event  SS  “uihorired  UT/CSD 
Procedure  Deviadon  (NASA  fo^S^  T^Ztest 
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5.0 


5.1 


of^y*?cSS^r^^eSPendilB'  Phot<1P'aphs 

gfirsonnH  ^rftmihiijij,  j 

Test  Witnessing 

representative  aS^SBl^em-P^  *utkorized  UT/CSD 

engineer  will  also  witness ^5?!  * ^atave*  1116  MSFC  test 

tTusm1  ShaU  * £°f£ti<?n  ofthe  start 

Md  re.presenta tives  and  the  MSFC  ^°nZed  m/c^ 

nfiineer  at  least  2 hours  in  advanced  representative 


5.2 

5.3 

5.4 


5.5 

5.6 

5.7 


MSFC  Safety  Notified 
UT/CSD  Notified 


^s£. 


The  MSFC  TE  win  „ 

A™  -cured.  ^ NQ  *"* 


Area  secured? 
Comments: 


, ISFC  TE 
:MSFCSE 


of  the  ^department  prior  to  delivery 

The  MSFC  TE  shall  m.u 

elivered  front  the  NASA  be  ^ 

»SWf  — - — - — shall  benotified  ^ 


ao 


Eyrotechniv  Trit 

Tort  Site  Preparatoiy  Activities 

An  inspection  shall  be  madp  nf  ^ u j 
available.  Should  so^e  hardwa™ J^ard.w^re  to  ensure  it  is  all 
test  engineer  shall  determine  whetherthnS®  **“  cognizant 
required  for  the  safe  operation  If  th?  ^ i®  comP°nents  are 
not  be  required  for  safroperatioL^fh^r^1111®-  Should  they 
determine  whether  an  oi^tioIfhSf  •test  enSmeer  shall 
the  operations  may  pro££d  18  required  or  whether 

a vail^ble  6andI cert^e d ^when  Q ^ ’ r00!?,  ***  “aerials  are 
cables,  fixtures,  etc  within  aPPkcable).  All  lifting  equipmer" 
the  date  tested  stencilled  on  “*  l0ad  Umit 


Eart  Number 
EWB0420^-23 
EWB0420  - l(K20,-32) 
TLN 102 1CPD2-8 
TLN 1023CD3- 10 
NAS1587-8C 
NAS1587-10C 


Aft  BSM  Plate  Mounting  Hardware: 


Quantity 

6 

2 

6 

2 

6 

2 


Mqmgndatiirfi 

Bolts* 

Bolts* 

Nut  (SelfAlignjng 
Nut  (SelfAligning 
Washer 
Washer 


oouur 

pyro,  -32fo^ibrItio^TltS  ***  acceptable  alternates  (-20  for 


Aft  BSM 


gart  Number 

NAS1955C10H 

NAS1957C13 

NAS1587-5C 

NAS1587-7C 

NAS 1587-7 

VN324BC070 


NAS1101E08H10 


Bracket  Mounting  Hardware: 


Quantity 

8 

12 

8 

12 

12 

12 


Nompnrlatm 

Bolts 

Bolts 

Washers 

Washers 

Washers 

Locknuts 


Aero  Heat  Shield 
Fasteners 


Fasteners  Accounted  For: 
Breakover  brackets  2 
Lifting  D-rings 
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Spreader  bar  with  associated  lifting  straps  and  D-rings 
tom  wood  supports  to  horizontally  support  the  BSM 

sksjsmse jat™-  »*■ — 

£e-drilled  Wood  PaUet  to  fit  aft  sldrt 


holes 
Lifting  straps  (3) 


support  bracket  bolt 


SN: 

SN: 

SN: 


3 2,9  9 
l2o_j 


Desiccant  (12,  16  unit  size  bags) 
Rubber  mallet 

Lead  wire  seal  (for  security  bag) 
Forklift  (at  least  500  lb.  capacity) 
ESD  Scanner 
Material^ 


1,1,1  Trichloroe thane;  1 botUe  (enough  for  cleaning) 
MIL-G-4343  grease;  1 container  (AHS  seal) 
MIL-T-83483  thread  compound;  1 container  (AHS) 
Conoco  HD-2  grease;  1 container  (bolts,  faying  surfaces) 


VZSSSl**-  i"cludin8  rimple  cloth,  ,ue-L 
Bags  and  towels  are  also  to  be  supplied  if  n4edrf  " 


trloves  (Latex) 

Ground  straps 
Wrist  stats  (5  each) 

Stat  gun  (1  each) 

Ohm  meter  (1  each) 

Wrist  stat  checker  (1  each) 

lnn^f1  ^ety  goggles  (2 
100  Kohm  resistor  (1  each) 
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All  hardware  accounted  for  /•£  *'1  ‘gflX  ... 

..  MSFC  TE 

After  the  tnmL-  v. . 


6.19  A~  ..  ^ MSFC  TE 

of 

Tnick  braked  and  wheel  chocked:  (4J& 

613  fhSign  With  1116  word  "LOADED"  ah  Uk  MSFC  ^ 

shipping  container.  ED  shott,d  be  attached  to  the  motor 

containerize  tS)  to the'pm  &di?aCh  *he  shipping 
the  resistance.  Resistance  v^fy 

Resistance  measured:  _£^ZjL^  MSFCQA^^ 
container  (not  to  lid  or  lid  b5E)“d  **P  * m°tor  shiPPing  ’ 

_s«k_  ■ 

Moiido^^^  the  way€r  to  trUck  tie  down  apparatus. 

W10N! 

^ - - 

by^Src^ST*1  “1 the  overhead^! 

shipping  container  ftn°m  zf maybeuBed  to  remove  the*8^ 

ym-^&  .. 

e truck  may  exit  the  test  area  at  this  time. 

NOTE:  U the  truck  does  not  leave  the  « ^ * u 

driver  will  coordiimteTei^  «toatthia  time,  the 

the  exit  with  the  MSFC  TE 


6.1.9 


[< 


f/ 


fxj/ 


6.110 


6.1.11  The  large  pyro  bay  doors  should  be  "dosed  in"  but  left  "cracked" 
open  during  the  assembly  and  pyro  test  operations. 

6.1.12  Install  the  shock  test  control  equipment  on  the  pyro  plate 
as  illustrated  in  Figure  1 (see  Appendix  C). 

Equipment  installed  MSPP  tE 

6.1.13  The  pyrotechnic  shock  test  will  be  conducted  in  the  aft 
motor  configuration. 


u 


&2  Pyro  Test  Setup 


6.2.0 


Record  the  test  site’s  temperature  and  relative  humidity.  The  relative 
humidity  shall  be  above  20%.  If  the  humidity  is  not  above  20%,  all  test 
operations  must  halt  until  favorable  weather  conditions  resume. 


Temperature:  °F:  Relative  Humidity  % 

6>2>1  Remove  Motor  From  Shipping  Container 


6.2.1.0  Verify  wrist  straps  are  being  used  by  ALL  personnel  while 

working  with  the  live  motor.  All  wrist  straps  shall  be  checked 
with  a wrist  strap  checker  before  being  used.  Continuity  checks 
shall  be  performed  on  all  main  ground  straps  after  makine  anv 
new  ground  connection.  J 

msfc  se  yHstn 

6-2  Ll  Position  shipping  container  so  that  the  overhead  crane  can 

easily  attach  to  the  test  item  (this  step  necessary  only  if  fork  lift 
positioning  was  not  adequate  for  crane  attachment.) 

CAUTION:  When  using  the  ESD  scanner  and  the  electrostatic 
reading  on  the  motor  case  surface  exceeds  1.0 
kilovolt,  stop  all  activities  on  the  case,  initiate 
personnel  fall  back  (a  minimum  of  4 feet)  and 
notify  safety. 


After  initial  reading  over  1.0  kilovolt,  repeat  electrostatic 
reading  at  intervals  not  to  exceed  5 minutes  until  the 
the  voltage  has  dissipated  below  1.0  kilovolt.  When 
e is  below  1*0  kilovolt,  removal  operations  may 

pfm  ri  nna  r ” 


6.2. 1.2 


• . 4 uUniitAo 

‘o^Tow-KT*  to"'k 

~*»  exceed, 

- &St&3£  ■“  tea 
S‘ 

_ t e 


6.2. 1.3 


6.2. 1.4 

6.2. 1.5 

6.2.1.6 

6.2. 1.7 


*UUM 

interferes  triihthf  COnta’ncr  and  remove  all  the  n*  u 

charge  »^e  fiassa?- 

Ih"-  stat  Gun  «•**  .gw*  .^/,,/ 

SN  of  Stat  Gun  CJok<-C| 

aaasaaSSSSif*1 

Resistance  measured ^LmSPC  QA  ^ 

toSre‘iSmd  Wife “ ste*  «U  from  the facility  gro^j 
^^enect  Uie  motor  to  shipping  container  ground  wire. 

eecdoml^fpS*8  (aJ°°*  with  lifting  strep,  * the  ^ 
Certifications  for  all  lifting  fixture.  ^ ^ 

Lifting  beam  assembly  certifi  t- 
j ...  y certafication  provided  Aft 

rings  (D-rings)  A$  ~ 


f 


fc^ 

rtf 

f\J^ 


r 


6.2. 1.8 


CAUTION:  When  using  the  ESn  c 

reading  on  the  motor  cases^fe?f  016  eI«ctrostatic 
Wlovolt,  stop  all  activities  exceed*  1.0 

ssw  b«*  (- Ti«r 

s ^aasaS^asa-atf- 

continue.  °W  10  ^volt,  removal  operations  may 

If  after  30  minutes  the  measure  i & 
w in  excess  of  1.0  kilov^LVeHf^  fle?^°s^c  charge 
connection  to  facihty^lnS^  {*ClUty  tnun£!jf 

dZftT  resistor  <100  KoS?  miL?^?*  reco5mect  through 
discharge  of  the  motorcLef^)  to  aUow  a slow 

jpTOP  surface  exceeds 

» ^'cZXTJet  a"  Per8°“*'  £-K£32. 

. e.._. 


“ that  ""  “ - 2£ 

test  engineered  l^CSD test^i^^rfb,?|fdIby  *•“  MSFC  n^" 

before  testing.  Record  the 52&EK*J»» *~  ite“ 

No  Damage — /l/a 

Damage  (detail  in  attachment) 

SerialNumber  /fifin' 


AlmoK 

e "hrpnt.rv.rr._"  u i 


*ee«  out  from  v 

b.j.1.9  Attach  the  "break-mw  k i 
the  forward  end  of  the  moSr 

frrnxr.  rh 


CAUTTmsr.  „ ^ ' Appendix  C). 

moto^t^eZriUnLl^tto^6  WhUe  breakia« 


rr^ 


CAUTION:  foUowing  step  involves  working  with  a suspended 

load.  Keep  hands  and  feet  out  from  under  the  load. 

6.2.1.10  Lower  the  motor  on  its  wood  supports  so  that  the  motor  rests  r \ 

^ M,SFC  ? designate  someone  to  hdd  the  [ 
hfting  strap  on  the  forward  end  while  placing  the  motor  in  the 

866  FlgUre  3'  APPendix  C).  The  person  holding 
the  strap  should  be  wearing  a wrist  strap.  e 

6.2.1.11  Unhook  the  lifting  straps  and  remove  lifting  hardware. 

6.2.1.12  ^atte^  the  lifting  hardware  for  bracket  installation.  Attach  M 

hfting  straps  m the  saddle  position  (see  Figure  4b,  Appendix  C).  ^ 


ucprf1!6'2'2'2  may  **  skiPP€d  ^ deemed  "not  necessary" 
by  the  MSFC  tost  engineer  and  the  CSD  test  engineer.  However^ 
the  fasteners  should  still  be  installed  with  grease  applied. 

If  time  permits,  all  of  the  cleaning  and  surface  preparation 
may  be  done  before  the  test  date. 

CAUTION:  When  using  trichloroethane, personnel  shall  wear 
chemical  goggles  and  neoprene-Latex  gloves. 
Contaminated  materials  shall  be  disposed  of  as 
hazardous  waste. 

CAUTION:  When  using  grease,  personnel  shall  wear  Neoprene- 
Latex  gloves.  Contaminated  materials  shall  be 
disposed  of  as  hazardous  waste* 

2.1  Wipe  faying  surfaces  clean  with  1,1,1  trichloroethane 
and  apply  an  unbroken  film  of  HD-2  to  each  surface 
After  assembly  remove  excess  grease  with  a liirt-free  doth. 

Surfaces  wiped  at  this  time:  Yes  No 

Grease  applied  at  this  time:  Yes No 

CAUTION:  When  using  trichloroethane, personnel  shall  wear 
chemical  goggles  and  neoprene-Latex  gloves. 
Contaminated  materials  shall  be  disposed  of  as 
hazardous  waste. 

CAUTION:  When  using  grease,  personnel  wear 

Neoprene-Latex  gloves.  Contaminated  materials 
shall  be  disposed  of  as  hazardous  waste. 
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m2  U.X  trichloroethane  and 

ere»«  with  a lint-free  dX  ' aS8emblJ'  remove  «Cess 


Washers  cleaned  at  this  time: 


Yes No 


6.23.3 

6.23.4 


CAUTION:  Make  sure  the  moto  

. p.  «.«. 

Aa  f e “ftuV  straps  attached 

lf,«  We  wj, 

Torque  value: 

Record  SN  of  torque  wrench:  T Ut^A 

fcsss  ssr* 


[v 


633 

63.3.1 


— --u6  wrque.  * 

Torque  value: 

Record  SN  of  torque  wrench:  T-A„T..f 
Brackfl,  Cover  ln»>i||n^rr|  ?Tw/(sZ  £cp 

Bracket  cover  required?  Yes  Mr,  t/ 

l-m^t^^^bolts  shall  be  torqued  t. 
iameter  bolts  shall  beZ^^tST 

above  running  torque.  ^ * 185*200  ^-pounds  (16  to  17  ft-lbs) 

Torque  value:  ‘ — m, 

msfcqa 

Record  SN  of  torque  wrench: 


try  &&<- 75  de-tne^: 
sasis 

up: 


* 

* 


^jg^Motor  90  Degrees  for  Pvm  Plate  Mounting’ 

f£4anpie  and  remove  the  bracket  to  inspection  plate 
pree  fasteners  in  a labeled  bag.  " 


eners. 


«Mth  the  test  item  resting  on  the  b 
from  the  horizontal  stabilizi 


the  choked  position  as  si 


^ unhook  the  belly  straps 
^ (lifting  straps  should  still  be  in 
in  Figure  4a,  Appendix  C). 


A J**?  ***«  bejly^traps  around  the  motor  on  each  end  as  shown  in 
w figure^tsaddle  configuration,  Appendix  C). 


t ] 


ION.  Personnel  shall  not  work  under  or  place  any  body  part 
under  a suspended  load.  v 


^pTlON:  Be  careful  not  to  disconnect  the  motor's  ground  wire 

during  the  lifting  and  rotation  operation.8 


£ the  motor  and  brackets  to  waist  height  using  the  overhead 
■r’  crane  so  that  the  motor  can  be  rotated. 


[J^ 


40  Holding  the  motor  by  the  support  brackets,  rotate  the  motor 
W 50  degrees  so  that  the  brackets  can  be  mounted  on  the  pyro  plate. 

ntf  Use  the  overhead  crane  to  move  the  test  item  to  the  mounting  area  r fj/ 
“ on  the  pyro  plate. 


g the  Brackets  and  Shims  to  tho  Pvm  Pla+» 

H^IINDER:  Be  sure  to  put  the  custom  shims  in  their  correct 
positions  and  orientation  before  sliding  bolts 
through  the  pyro  plate. 


^tmON:  When  using  grease,  personnel  shall  wear  Neoprene- 

Latex  gloves.  Contaminated  materials  be 
disposed  of  as  hazardous  waste. 


OP  POO*  QUALITY 


Install  wet  with  grease  (HD-2)  EWB0420-8-23  bolts  (10107-8-23 
alternate)  with  NAS1587-8C  washers  and  TLN1021CPD2-8  self- 
aligning nuts  at  “A  , “B",  and  “D*  positions  (as  marked  on 
supports,  6 places)  and  torque  to  605  to  710  in-lbs  above  running 
torque.  At  the  “C”  position,  install  EWB0420- 10-20  bolts 
00107-10-20  alternate)  with  NAS 158 7- 10C  washers  and 
UXJS1023CD3-10  self-aligning  nuts  (2  places)  and  torque  to  1175  to 
1380  in-lbs  above  running  torque. 

Torque  value:  '<■"  tf-Kt  MSFCOA 
ft  i 6,  D ££  fcHU  . 


fcJIlw;  ' 

HeU  skulJ  h»)ej  0^ 

C*s\e  /,J  ft  it 

W 4e^  l\e^r  •S'Klcli  «iw^/y 
lh\i  sVf  ^ji.i  f^rV^cS  kbrc 
"Hx.  i^^c^ion- 


6.Z5.2 


Record  SN  of  torque  wrench:  ° 60^  </ A,  6 , O BTjfV^Z^ 


6.2.5.3 

62.6 

6.2.6. 1 

6.2.6.2 


62.6.3 

62.6.4 


the  straps.  Thes'est^ns  *>ut  do  not  disconnect 

. wires  if  necessary 8traPS  7 *“  ****  to  tepe  off  accelerometer 

^ in  front  of  the  large  bay  doors 

Perform  Grain  Inspp^tj^n 

fOnlv  fh!a  °fa11-  none88ential  personnel  for  grain  inspection 
( y the  grain  inspectors  (2)  and  the  MSFC  TE  shall  remain.) 

Verify  grain  inspectors)  is(are): 

a.  Weanng  100%  cotton  coveralls,  shorts,  and  undershirts. 

b.  Wearing  a wrist  strap. 

SmStXf  8hSU  D°W  rem°Ve  ^ and  cover 

Perform  grain  inspection. 

Cracked  propellant?  yes 


d] 

[J 


Grain  inspector 
62.7  InatalLAeroJifia 


CAUTION:  When i using  trichloroethane.personnel  shall  wear 
chemical  goggles  and  Neoprene-Latex  gloves 

W^rtasr^*18  8haU  *•  ‘U**x»ed 
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6.2.7. 1 


CLEAN  (if  necessary)  preservative  or  oil  from  the  aernhpat 

U4  TricW0r0ethane-  00  N°T  clean" 

Cleaning  performed:  Yes 


iY 


No 


CAUTION: 


When  using  trichloroethane,personnel  shall  wear 
*°**lea  “d  neoprene-Latex  gloves 

8hau  *•  «f « 

CAUTION:  Wien  using  grease  personnel  shall  wear  Neoprene- 

Latex  gloves.  Contaminated  materials  shall  be 
disposed  of  as  hazardous  waste. 


NOTE: 


6.2.7.2 


Dow  Corning  Moly  Kote  55M  Silicone  O-rinir  lubricant 
meets  the  MIL-G4343  specification.  * lubncant 


Using  a lint-free  cloth  and  1,1,1  Trichloroethane,  an  operator 
wearing  a properly  grounded  wrist  stat  will  CLEAN  (if  neosssarv) 
the  sealing  surface  of  the  aeroheat  shield  cover  and  wrresnond^ 

^4e^fcLUBRICATE  (ifDeCeS8a^  -rfac^rth"1^ 


Surface  deemed: 
Surface  lubricated 


Yes 

Yes 


_No 


CAUTION:  Wien  using  grease,  personnel  shall  wear  neoprene- 

Latex  Cloves.  Contaminated  materials  shall  be 
disposed  of  as  hazardous  waste. 


6.2.7.3 


36  n’  P/?  lB12879-°2-01  for  damage  that  could 
YM^G43°43^°  °r  Vibrati0n  teSt8- 


Seal  damaged?  yes 
Decnption  of  damage:  _____ 


© 


NOTE: 


6.2.7.4 


Exteeme  care  must  be  taken  when  installing  the  seal 
Noface  there  is  a small  and  large  lip  on  the  Sea T(£e 
Fig.  5,  Appendix  C).  The  larger  lip  is  the  seal  aft  f«>A 
mid  the  smaller  Up  is  thelSl  oXdedteE^  ’ 


S^BlS11101  °D  th®  “DCOfthe  "“*<*• 


lY 


CAUTION:  When  using  thread  compound,  personnel  shall 

neoprene-Latex  doves  ^ ”°*inel  shall  wear 

*•“  be  disp^d*  o7«  h^^“tdtematerial8 

6'2'7'5  thr^d  ^compo  und*  ’ <NAS1I()1E08H10)  with  MIL-T.83483  l/' 

CAUTION:  Shield,  personnel  shell 

the  rocket  mo^T(w.Sf~  °bi«*  “to 

be  removed;  eye  glasses  shall  ^S7  shaU 


^r‘aS^ 

pin  and  mating  hole.  provided  by  a positiomng 


6.27.7 


(NOTE:  DO  NOT  lockwire  the  screws.) t 

u*.o  o<\  r •'vfc'T 

INSTALL  the  14  screws  and  TORrunr  *u  ^ u 

standard  cross  pattern.  Record  thehfrque  U“ng  8 


JCtf'S+jJ  ^r«-r€.  £ ( l*f 

1*  t -Gu  jc*ert  oaf  i;  j H'U  jr 

Jwi  OA  *V^1.  ✓"  •'vC'fa/*  / ®cc  7 

v(.(Ctj,n(H  »vf  A-r-e  “1»vu  • 

! A _ . S 


First  Pass: 
Second  Pass: 
Third  Pass: 
Fourth  Pass: 


Finger  Tight 
10-15  in-lbs  Value 

20-25  in-lbs  Value 

20-25  in-lbs  Value: 


/0-/S~ 

~zo-zr 


MSFCQA.  fij- 

rjTUTVI  r\  a s-\  1 


msfcqa 


— msfcqa 


Record  SN  of  torque  wrench: 

6JZ8 

6-2-9  Clear  Area  fQr  Tost 


«/ 

[v^ 


6.29.0 


Conduct  Pyco  Shock  Test  to  the  Fol, owing  Peters: 

Test  Parameters: 


50 

50  to  100 
100 

100  to  4000 
4000  to  10,000 


6.29.1 

6.29.2 

6.29.3 

6.29.4 

6.29.5 

6.29.6 

6.29.7 

6.29.8 


24  g peak 
+12  db/octave 
94 g peak 
+6  db/octave 
3750  g peak 


6.29.9 

6.29.10 

6.29.11 

6.29.12 

6.29.13 

6.29.14 

6.29.15 


o r' 

Turn  on  the  flashing  light  outside  room  170A. 

suitable  for  the  an^lSude^e^ted^  **  acceleromet«r  of  a type 
Calibrate  each  accelerometer  per  ED73-SHK-POP-008. 

aasemhly  hardware  are  connected  to  the 

Verify  that  no  leads  are  connected  to  the  junction  box  terminals. 
Move  junction  box  switch  to  ’’BULB"  position. 

Connect  12  volts  to  the  firing  panel. 

corrected tage  & ^ “d  panel  indicates  the 

Stt  IStSZEF*  P08iUOn  verify  power  indicator 

Open  md  cover  and  flip  firing  switch,  verify  bulb  on  junction 
Close  red  cover. 

Switch  key  to  "SAFE"  position. 

Move  junction  box  switch  to  "METER"  position. 

light  is  Ulu^nated^0  p08ltion  verify  power  indicator 
on^imSo^box  ****  *****  ^ “eter 


{y/ 

[vK 

w' 

I'Y' 

/ 

r/ 


.2.9.16  Close  red  cover. 

6.2.9.17  Switch  key  to  "SAPTT" 

— e. 

JO  are  within 

6.2.9.20  Verify  th**  « r <Anny  Met.  Team  876-2465). 

in  the  hazardous^rea^6  8olvents’  Paints,  gases,  etc.,  are 

““  Ver^  a^1  aon-essential  personnel  are  dear  of  th  t. 

6'2'a22  Va^  Pyre  technician  is:  ^ 

rr^T^^^an-an^cta. 

strap  when  and  a wrist 

c'  ^Er£:rn8  key  ^ ««  *.  fin„g  ^ 

9 23  batter^powered^^-  "“tche»-  %hters. 

TOSt  WatCheS’  «>«*££  ,3i^“  alectrica] 

6.2.9.24  During  periods  of  connecting  ki  . 

a maximum  of  two  peopwj  £*??*  ^ and  FLSC 

W"1 1)8  Pannitted  to^eS^l  thtK^  ““  MS^> 

6.25.25  Install  required  MDP  or  P7  qr 

°f  -25  grains  per  foot)  (SeeFSg°6  (Total  of  26" 

6.25.26  Verify  switch  • *6  and  Rg.  7,  Appendix  C) 

ruy  witch  on  junction  box  is  in  "BULB" 

WARNING:  If  bulb  glows  th«w  • 

«">  area  to  “ ™f^e«  radio  frequency  In 

CUrtaUed  ““  «>e 

8t  bulh  nn  inn.t: 1 


M 

Mf 

[\T" 


\.Y 

IS 

IS 


6 2.9  97  V me  kf  source 

6 Z958  11,34  ^ 0D  box  is  not  illuminated. 

transport  to  room  170. 


iS 

te' 

f\K 


6.2.9.30  In  room  170  verify 

629-,  _ 17°.  venfy  that  wrist  straps  are  in  place 

6.1L9.31  Install  blasting  can  nn 

e cap  on  exciter  plate. 

6.23.32  Press  li__j ■ 

coil  fadli‘y  ground 

62fl  „ fro™  the  blasting  cap  to  attach  aUi^ni^j^  enough  shorting 

Remove  shorting  coil. 

6.2.9.35  Alov©  A 

on  junction  box  to  "METER"  ™ •« 

62.9  "Vi  v c.  n J-c*  x JS*xt  position. 

6.29.36  Venfy  0 (zero)  volts  on  meter. 


WARNING:  If  voltage  is  indicated,  the  r 

^X'voTuTfro^8  ^CU^t**"**' 


Vf 

IX 

lY 

iX^ 

ky' 


ss  sssss ssga«=» 
- »--r:.rrr:r sss'"— 

fi.2  Q .Qfl  T J.  11  mm  * f 


6-2.9.38  Install  blasting  can  leaH  • ■ 

6.2 9 39  FIRE  P0Siti°n'  “d  re”°”'“wXmOVe  8WitCh  *° 

Si^°n? SSBciS rftt.'S ^e  area,  doee  the  door. 


63  Detonation  of  Pyrotechnics 


8haU  n0W  prepare  the  data  acquisition 

632  Start  the  tape  recorder. 

633  Connect  firing  lines  to  the  pyro  control 

63.4  The  lead  ■«  ™om  junction  box. 

6^.6  Begin  countdown. 


fv/ 


fv/ 

[X 

nS 

l vS 


6.3.7 


On  the  count  of  "r' 
m the  "ARMFn"  ’ -..e  P-V™  technician  flk«n 

is  illuminated.  P°S1  10n  verify  that  the  nowe^ 

t*JWQ  r indicator 

8 technician  wil,  open  the  red 

^ftiofinnng’ tUm  Ae  Bring  panel  key  „ the  •TOfARMED„ 

WiDMnr^ 


6.3.10 

6.3.11 

6.3.12 

6.3.13 
6.4 


WARNING:  If  blasting  can 

“*  ED^SHK  POP^°‘^^«0-  10.4 

Blasting  Cap  Fired:  yea  \/ 

Wait  a minimum  f«  • ^ ^ 1116  Contro1  room, 

the  door  to  room  170.  after  firing  before  opening 

The  lead  pyro  engineer  shall  now  h*  • 

Post  Test  Inspection  *“  * ^ *"  data 

6,4,1  Jnlorm  the  MSFC  TP  +k  * 

room  is  to  be  opened.  at  ^ ^ to  room  170  ^ 

642  Pyro  technician  sh„n 

to  switch  to  the  bulb-  Son  00  170  “d  — • the  junction 

64A  Inspect  the  shock  Dlan>  • 

Properly.  pIate «•' ™»». aD  «p We  device,  ** 

WARNING:  If  «n . 

645  Tho 

" ^ p““ah^  -pected  for  dan^  ^ 

personnel  shall  * 0.  « X anomalies  will  J^^ting from 

04« 

646  MSFC  ra  indicates  all  dear  for  ^ 

65  Boat  Test  Re  . Peroonnel.  ^ 

Best  Removal  from  the  Pyro  Plate 


tr 

fvT 


fvr" 

wT 

fvr^ 


6.5.1  Have  a certified  fork  lift  (500  pound  minimum)  ready  to  load  the 
BSM  and  pallet  onto  the  transport  truck. 

CAUTION:  Exercise  care  not  to  entangle  or  tug  on  the  motor 
grounding  strap  during  the  following  lifting 
operations. 

6.5.2  Tighten  the  lifting  straps  using  the  overhead  crane  so  that 
the  bolts  can  be  loosened. 


6.5.3  De-torque  and  remove  the  bolts  that  attach  the  brackets 
to  the  pyro  plate. 


[vf 


CAUTION:  The  following  steps  involve  working  with  a suspended 
load.  Keep  hands  and  feet  out  from  under  the  load. 


6.5.4  Remove  custom  shims  and  place  in  labeled  bag  for  use  in  the 
vibration  tests. 


6.5.5  Lower  the  motor  to  waist  height. 

6.5.6  Rotate  the  motor  90  degrees  so  that  the  brackets  can  be -mounted 

nn  t.hft  paJW.  0 

yJ)/' 

6.5.7  Using  the  overhead  crane,  place  the  motor  on  the  pallet  so  that 
it  rests  on  the  aft  skirt  support  brackets  and  is  aligned  with  the 
pre-drilled  bolt  holes. 


6.5.8  With  the  test  item  resting  on  the  brackets,  unhook  the  belly 
straps  from  the  horizontal  stabilizing  bar. 

6.5.9  Bolt  the  test  item  to  the  pallet  using  the  provided  fasteners  for 
transport  to  vibration. 

Motor  secured  to  pallet.  dk  _ MSFC  TE 

6.6  Test  Report  and  Data  Requirements 


[sji 


A final  test  report  will  be  submitted  to  UT/CSD  within  30  working  days  after 
testing  is  completed.  Three  copies  plus  one  reproducible  copy  of  this  report 
will  be  submitted  containing  shock  response  spectrum  (SRS)  plots  (with 
Q=10  value)  and  the  time  history  plots.  The  test  tolerances  ghall  be 
overplotted  on  the  control  spectrum. 


Model  numbers  and  serial  numbers  for  all  instrumentation  «nH  test 
equipment  shall  be  included  in  the  report . Test  setup  photos  should 
also  be  included  in  the  report. 


30 


7.0 


The  procedure  delineated  in  the  above  document  been 
satisfactorily  completed  anH  ; 

a.  All  sequences  in  the  procedure  have  been  completed  (or 
deleted  by  approved  deviation) 


All  Procedure  changes  have  been  recorded  and  approved. 
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This  page  intentionally  left  blank 
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BSM  motor 
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Vibration  Tests  and  Packaging  Procedure 


This  Procedure  Describes 

Safety  Critical  Operations 
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% 
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2.0 

ao 

4.0 


ao 

ao 


Table  nt  fTTIf r III  | 

General  Information 
Applicable  Documents 
Safety 

Test  Item,  and  Test  Requirement, 

4-1  Test  Items 

40  m®8t  Requirements 

rr  Test  Conditions 

A £esJ  Equipment 

Test  Procedure 

Personnel  Responsibilities 

Vibration  Tests 

ai 

02 

03 

04 
05 

06 

07 

08 
09 


7.0 


Radial  A^T^^sSetup'  Verify  Chamber  Temperature. 

pfot  T B°°m  158/Set"P  for  Tang  Am 

Longitudinal  AiS  tSI6*111181  *°  ^"Sitndinal 
Po«  Test  Inspection 
Uata  Requirements 


8.0 

9.0 


g is5S?Sf5S^ 

g ^£p&m°^fM0tOrG- 

Aft  Skirt  Bracket  Removal 

n_  s 


r Q] 

Return  Motor  to  Vertical  Position 

Haee  Motor  in  Shipping  Container 
10.0  Test  Report 

U°  Post  Tea‘  Verification 

Append  B Devi»tiona 

ppendix  C - Proof  Test  Inspection  Sheet,  (liftina  , 

**  (ufhn*  equipment) 
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10 


12 


Gsasad  

Scope 

^^8  test  procedure  jj 

S@E^BR3&38reiS 

ynam.cs  vibration.  ' 1)0034  "bration,  and 


Z0 


Objective 

grain  support  rod.  the  centenng  inserTfnd th adhesive 

’ ei6n,t€r 


MSFC-STD-5 13A 

EG5300.36A 
29  CFR 1910 

NSS/GO  1740.9 
NHB  1700.1(Vl) 
AMC-R  385-100 
EPOl-SOP-Ol 

MM  1700.4 
MMI  1700.17 


MMI  1710.1 

MMI  1710.6 
MMI  17H.2 


Materi^sIHamibng^^)tn^^ra440,,s  and 
Safety 

Optional  Safety  and  Health  Administration 

Basic  Safety  Man!LL,ftlne  ^ 

Safety  Manual 

Opera ti0dn?Perating  Pro<*dure  for  Safety  Critical 

£Z' 

^cket  Motors^d  ^Acquiring  Shipping  Permits  f< 

^p^ra«a»^dPotent 

SFC  Program  for  Personnel  Certification 
W SP  Reportln«  and  Investigation 
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3.0 


MMI  1845.1 
MM 16400.2 

MSFC-RQMT-1493 

msfc-std-isoo 

MSFCSTD.126E 

CSD-5597-93-1  Rev.  B 

10SPC-0067  Rev.  A 


Safety 


3.1 


Program 

Han<Uing.  and  Moving  Program  CritjcaJ 

Electrostatic  Discharge  Cent™, 

(ESD)  Control  for  ^Uant  and 

—etingandCe^on 

TestPjan  for  Booster 
&&\°S  tfej^Momrs  for  Space 


The  following  safot 

10  ■ 
Emergency  tel  u ‘ ltems  «uW  occur. 


Safely 

Ambulance 
Fire 
Security 
Utilities 
Medical  Center 

V v f^TYI  TV"!  <e.y  ' a • 
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center  ; 

Communication  Repair  tSS 


4-0046 

112 

117 

4-4357 

4-3919 

4-2390 


a3 


TV.  ^ -Til  (l 

xTlOr  to  starfi 

pe^o^eT^6  f°r  ^omalie8^by^astU^j^^^^of^wm*k  area 

_msfcse 

Date  / Time:,  ^hsloi  ,,  .r  

Personnel  shall  not 


3.4 


3.5 


3.6 


3.7 


3.8 


3.9 


SSrpSSSta t 

equipment  will  be  aHeast  *****  ***•  iowest  part  of  then**0*  ln 

use.  «*  >«*  -ve„  feet  flomCflee^wfc  „ 

^3n6,  lioist  lift  n * 

to  the  late™reS^nf’A?Srdr  riggers  shaJJ  be  certifi 

m their  a vah 325S2SE  c7aiS:6' 311(1  S«eeC 

Certifications  checked  by: 

Date  / Time: 

momentum  than  « more 

secured  to  prevent  ?d  «*  «f 

damage  to  parts.  (them)  fro“  swinging  and  raising  ^ 

wivtr  coordinator  should  direct  the 
Problem  may  requ"Tst^™'^fc^^eSd^>or 
Tbe  lifting  or  t™. . .. 


3 1Q  . — or  activities.  6 x or 


3.11 


3,3  IU>e  0Perat°r8  are  10  W6ar  ,eather  gloves. 

pnmary  safety  ha zarria 

y nazards  associated  with  *u- 

3 13 1 t if,  mth  thls  ^ration  are- 

3 13  2 operations 
3 if?  So]vent  Use  (See  NOTE) 

^ lave  Headed,  Soffiet  Motor 
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NOTE:  Grease  and  solvent  use  are  only  "if  needed"  as 

determined  by  the  MSFC  TE  and  CSD  TE. 

3.14  Any  time  a crane  is  being  used,  it  must  be  dogged  if: 

3.14.1  The  load  will  be  suspended  in  a static  condition  for  an 
extended  amount  of  time. 

3.14.2  A crane  operator  crew  change  or  substitution  must  be  made. 

3.15  No  electric  power  tools  shall  be  used  near  the  live  test  item 
Use  of  pneumatic  tools  is  acceptable. 

3.16  All  ground  cables  and  ground  straps  end-to-end  resistances 
snail  be  verified  with  a multimeter.  These  resistances 
must  measure  less  than  1 ohm. 

3.17  All  personnel  within  touching  distance  shall  wear  a wrist 
strap  that  has  been  checked  with  a wrist  strap  checker.  This 

broke  ^^orme<*  eac^  ^me  the  wrist  strap  ground  is 

3.18  All  personnel  within  touching  distance  of  open  grain 
propellant  (and  ordnance)  shall  wear  antistatic  coveralls. 

4,0  lest  Items  and  Test  Beankemfiiita 

41  Test  Items 

The  test  item  for  the  vibration  tests  consist  of  a BSM  which  will 
be  tested  in  the  aft  motor  configuration.  The  motor  will  be 
tested  with  an  aero  heat  shield  over  the  exit  cone.  The  motor 
weighs  approximately  154  pounds. 

Motor  Serial  Number  j QQ013 Conditioning  Temp.  -r  ^ 

42  Test  Requirements 
4.2.1  Test  Tolerances 

The  tolerances  applicable  to  the  test  conditions  are  as  follows: 

(Unless  otherwise  stated  in  the  procedure) 


Vibration  Frequency:  ± 5% 

Test  Duration:  +10%, 

Temperature:  ± 5°  F 

Sinusoidal  Control  Signal  ±10% 

Maximum  Harmonic  Distortion 
Sinusoidal  Peak  Acceleration  +20%,  -10% 
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* Mean 

Acceleration  Spectral  Density 


4.22 


Test  Data 


±10% 


+100%,  -2S% 

^-lS) 


4.3 


AJI  data  taken  win,  „ 

will  be 

s“gle  W £**•"'  or  ch^es  t$e£W*«hle  *£t  ' 

S^^^asL*stoss 

^tes^asSSS 

The  live  cJeJts 

SZt4S 

(jfe,is  no  SnT? the  Army  MET , 

„tl 

ffc iJity  ground  ^f0nnect  the  motor  «**» 

«lf 

— a 

a^'rfBas?a  SS^“25 

«u  After  the  SDerifi  ^ 30  seconda.  «s«tor  should  g 

fccffity  g^??*  disconnect  the  _ 
s™«nd  Strap  "®»»e  the  reeietor  &d  >*»  from 

h motOT  to  facility  the 
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I^lilow  20%Sar|f  fill6  hmnidity  must  be  above  20%  Tfth.l,  a- 

conditl2"^8*  ■»*«  — t cease 
Test  site's  relative  humidity  _J(  % Me  ^ 

4-4  Test  Equipment  ^ il : Lo  *,-**.. 

equipment  whose^cc^ra^  rfc instruments  and 

verified.  accuracy  and/or  calibration  has  been 


2/ 7 


Calibration  Acceptable  MS 


MSPCTE 

CSDTE 


4.5 

4.5.1 


4.5.2 


d.AO  D e 

roo  Loading  of  Handling  Equipment  (required  for  PCH) 

4*4-2*  1 The  heaviest  lift  during  all  j , 

«iU  be  lifting  the  motor  tLle  ih  jt  f£  quaIification  testing 
The  motor  and  shinninp'  *?  shlPPln&  container. 

All  forklifts  and  overhead  hoist*61"  we^  about  310  lbs 

to  at  least  110%  of  Ss  weigh  SlK  tested 

performed  prior  to  any  handlimr  of  fhe  Row  ^“t  “ust  be 

be  repeated  until  something  oufer  t^  *?“»  doea  “ot  need  to 

—•  "•«arssfs.- 

a.  The  proof  load  must  be  at  least  350  lbs. 

thT d l4*7“^  thceeamesf  h’oSTor  **“  ^ 1 foot)  Md 

dXW*  “d  X&Xt, 

^pS^mat°Krf^eadPP™va1'  a cedline  change  to 
■ninimum  of  the  MSFC  VSc  qKSwSc  Si*  * 

*•<*«  *. 

represen^hve  if  Severn  X.y^  f 
est  Procedure  Deviation  (NASA  fo^Os"!  A»py“tte  ^est 


5.0 


A-  Phot°8™Pl* 

Personnel  Rp«pnmihilittri 
Test  Witnessing 

^1  tests  will  be  witnessed  by  the  authorized  IJT/rQn 

e^„eer^ll“  ^ MSFC  *•* 

of  each  test  shall  be  communicated"?.'  £,otlfi“Jtion  of  the  start 

and  USBI  repmwntad™  MSTC  OT/CSD 

and  test  engineer  at  least  2 houre  in  advanre  ^ repre8entative 


MSFC  Safety  Notified 
UT/CSD  Notified 
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5.3 


5.4 


5.5 


test  IVSfh^lS^  the  for  *** 

MSFC  TE  or  *"*■*  * *• 

prio^to  tesWng^  <UreC»°”  “d  ***»<>«•  chiefs  shaU  be  notified 

Area  secured?  <^8>  N0  J^_MSFCTO 

MSFC  SE 

Comments: 


VibraH/^n  Tffltfj 
601  Sri'®  »“  the  calibrations  for  the 

6'“  MSnb?yeofMS.t$6aitrt£r  11,6  “n  **  "»»  front  the 
frl  Re-check  system  setup.  Verify  chamber  temperature. 


6*2  Radial  Axis  Tests 

6.2.1  Assemble  the  leg  supports  on  the  conditioning  chamber. 
6-2.2  Lift  Off  Vibration 


6.Z2.1 


Frequency  (fo) 
20 

20  to  55 
55  to  200 
200  to  280 
280  to  1200 
1200  to  2000 
2000 


Level 

0.017  g2/Hz 
+6  dh/octave 
0.077  g2/Hz 
-11  db/octave 
0.022  g2/Hz 
*4.5  db/octave 
0.010  g2/Hz 


Composite:  6.9grms 

6-2.3  Boost  Vibration 


6.2.3. 1 


6.2.4 


Frequency  fffy;) 

20  to  200 
200  to  350 
350  to  1000 
1000  to  2000 
2000 


Level 

0.54  g2/Hz 
*12  db/octave 
0.060  g2/Hz 
-6  db/octave 
0.015  g2/Hz 


Composite:  14.0  gnns 
Vehicle  Dynamics  Vibration 


6.2.4. 1 


TOe  foUotring  levels  and  conditions  apply 
tests.  Vibrate  the  motor  only  as  follows: 


ior  the  vehicle  dynaj 


Frequency  cf\z) 


Level 


5 to  10 
10to40 


0.7  g peak 
3.7  g peak 


Sweep  Rate:  3 octaves  per  minute 


M TranSP°rt  From  Room  lsg  to  t, 

<•33  r ,eg  ■“  *-  - i s*  ^ fw  t“*-  ^ V 

^2  D,sconnectthe  condition  unit  from  ,h  .'  ^ 

633  ^S!**?0*  certifications  shall  he  6 “Zoning  chamber.  ^ 

^anes  in  4619  . ShaU  he  Droned  for  the  overhead  \ ^ 

Crane  #1,  Bldg.  46l9  m 1ec  <Lv.  £ 

• 56  certification  provided  AJ3 
Crane  #2,  Bldg.  4619  ^ 1co  aea__/J£_ 

6.3.4  Certificati  r certification  provided  rf? 

rr  ■" Hffing  **«■  *-  be  Provi  ~ 

g eam  *S3e|nbly  certification  provided  >1? 

L,ftme  rings  (D-rings)  

N ^Hmpg0*  40  ‘USCOn”ect  «>*  »«tor  ground 

with  a suspended 

» the  Condi  tinning  " the 


«**»  f®*‘  aid  »ith  , sn 

Sfn?.the  own-head  c-ane  lift  ,h  "ft*®-  th« 

“ 0n  taWe  “d  P^ce  it  o^,teCrditi°nin6  cha®ber  off  of  the 
Record  time  when  chamber  wa« 

’ SSSS!=>sa*B'3as-. 

6'3'8  Attach  the  lifting  8tran_  ( ***  L M2 

and  8Ppeatl^b^a^hoo^to4dieloverh^(j^^^*'naitor 
639  t>.  tavcrneaa  crane. 

J y Remove  adapter  nlat^  , i.  . 

caution. 

■ ^UinT  40  di8~‘  ft*  motor  ground 

cautiow?  «« 


c/ 

vf 

iY 

iY 


° motor  ground 

CAUTION:  The  fo]iAnn* 

load.  Keep^fet4^H”iT0lve*  working  with  , 

“d  h“d*  «>«  from  ^ra,h“C<?ed 


c 


roU“*t  the  “Tfprrj  on  *•  City's  m"" 

Leave  straps  wrapped  ^ 


8312  ^ ^ d00ra  that  enter  high  bay  in  room  158 

rATTTTnxT  „ . 


A11  room  158. 

UTION:  g*  long  enough  to 

to  the  other.  * *he  *r"“Port  from  one  room 


tr" 


6.3.13  Slowly  puli  the  motor  using  the  roll  ear*  a« 

Be  sure  to  p,ace  the  cart  ^’S^SSS^n  ^ 

' ■ “ spreader  tar  40  ^ ^ “d  •«- 

' whil^Ufting?'  *°  ‘UsCO,m«*  the  motor  ground 


(Y 

vY 


6.3.15 

6.3.16 

6.3.17 


CAUTI0N- 

\ HVArkAn  J _ lem. 


6.3.18 

6.3.19 

6.3.20 
6.4 


uuuer 

Uang  the  overhead  crane  lift  tk«  . . 

and  place  it  on  the  vibration  table.  m°  r m the  pull  cart 

Align  the  adapter  plates  with  the  holes  on  the  table, 
fasteners.  To^w 5uppIied 

Record  torque  value:  ft- <i,  MSFCQA 

Torque  wrench  SN:  ?>fW  - 
Remove  all  lifting  hardware. 

Attach  accelerometers  to  the  motor  (see  Pig.  2) 

Reconnect  accelerometer  wires. 

Thermal  Conditioning  Setup  for  Tangential  and  Longitudinal 


wT 


6'4'1  ^rrhead  «“  * pI-  the  conditioning  chamber  over 


iY 

lY 

\.Y^ 

wY 

tY' 


QPMMAL  P ACS  16 
t W POOR  QUALITY 
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6.4.3  Make  sure  the  chamber  thermocouple  is  in  the  correct  position 
for  measuring  the  air  temperature  around  the  motor. 


6.4.4  Make  sure  the  motor  ground  strap  is  secured. 


6.4.5  Activate  conditioning  unit  and  monitor  the  temperature  until  it 
has  stabilized  to  the  desired  temperature. 


6.4.6 


Record  time/temp,  when  stabilized:  /Z.'ZV  F >,pr 

Record  total  time  out  of  conditioning:  z.2,o~  >n.r> 


Recondition  motor  for  twice  the  time  out  of  conditioning  if  out  more 
than  30  minutes. 


Reconditioning  necessary:  Yes  (N9) 

If  yes,  how  long  does  motor  need  reconditioned? 


6.5  Tangential  Axis  Tests 


6.5.1  Lift  Off  Vibration 

6.5.1. 1 The  following  levels  and  conditions  apply  for  the  lift  off  vibration 
tests.  Vibrate  the  motor  only  as  follows  for  a duration  of  60  seconds: 


Frequency  (Hz) 


Level 


20 

20  to  75 
75  to  1000 
1000  to  2000 
2000 


0.016  g2/Hz 
+3  db/octave 
0.060  g2/Hz 
-3  db/octave 
0.030  g2/Hz 


Composite:  10.0  grms 


6.5.2  Boost  Vibration 


6 5.2. 1 The  following  levels  and  conditions  apply  for  the  boost  vibration  [vf' 

tests.  Vibrate  the  motor  only  as  follows  for  a duration  of  120  seconds. 

Frequency  (Hz)  Level 


20  to  800 
800  to  2000 
2000 


0.24  g2/Hz 
-4  db/octave 
0.071  g2/Hz 


Composite:  18.4  grms 


6.5.3  Vehicle  Dynamics 

6'5'3'1  ^/®ST"y  and  conditions  apply  for  the  vehicle  dynamics 
tests.  Vibrate  the  motor  only  as  follows:  ^ 


Frequency  rifc} 


5 to  10 
10  to  40 


Level 

0.7  g peak 

4.3  g peak 


l/ 


Sweep  Rate:  3 octaves  per  minute 
&6  Axis  Change  From  Tangential  to  Longitudinal 

6.6.1  Disconnect  conditioning  unit  from  conditioning  chamber. 

6.6.2  Attach  overhead  crane  to  the  conditioning  chamber. 

6.6.3  Slowly  lift  the  conditioning  box  off  of  the  test  item  and  move  it 
away  and  move  it  away  from  the  vibration  table  and  place  on 
th©  floor.  Disconnect  lifting  hardware. 

Record  time  of  chamber  removal:  / ; ^ ^ 

6.6.4  Verify  motor  ground  connection  on  the  motor  and  at  the  facility 

ground  contact  point.  my 

6.6.5  Remove  adapter  plate  to  vibration  table  fasteners. 

6.6.6  Unhook  control  accelerometer. 

CAUTION:  Be  careful  not  to  disconnect  the  ground  when 
changing  the  axis  on  the  table. 

CAUTION:  The  following  step  involves  working  with  a suspended 
load.  Keep  feet  and  hands  out  from  under  the  load. 

6 6,7  a88embly  900  U8ing 

6'6'8  Plate  ‘-We  fasteners. 

Record  torque  value:  (t$  jjJtl  M^FCQA 
Torque  wrench  SN:  BTU'  i£(,p 

6.6.9  Reconnect  control  accelerometer. 


6.6.10 


Recoimect  lifting  hardware  to  the  conditioning  chamber  and  place  it 
over  the  motor.  Reconnect  chamber  legs  as  necessary!  " 


&611  reSS  ,?n?tttaCh  h05e8>  toStrumentation-  ete-.  starting  [v^ 


conditioning  unit. 

6.6.12  Start  conditioning  unit.  Monitor  until  it  has  stabilized  to  the 

desired  temperature. 


Record  time/temp,  when  stabilized:  /.‘iT 62<Tf  . 

Record  total  time  out  of  tolerance:  Us  1"  * ^ 

6.6.13  Recondition  motor  for  twice  the  time  out  of  tolerance  if  the  time 
out  was  greater  than  30  minutes. 

Reconditioning  necessary:  Yes  /No  ) 

If  Yes,  how  long  does  the  motor  nied-P^conditioning?  a///\ 

6.7  Longitudinal  Axis  Test 

6.7.1  Lift  Off  Vibration 

&711  “Wfc*  f“d  Tditi?1?  aPP‘y  for  the  lift  off  vibration 
test.  Vibrate  the  motor  only  as  follows  for  a duration  of  60  seconds. 


f 


Frequency 


Lfilfil 


20 

20  to  75 
75  to  1000 
1000  to  2000 
2000 


0.016  g2/Hz 
+3  db/octave 
0.060  g2/Hz 
-3  db/octave 
0.030  g2/Hz 


Composite:  10.0  grms 


6.7.2  Boost  Vibration 

6.12.1  The  foUomr^  leveU  and  conditions  apply  for  the  boost  vibration 

test.  Vibrate  the  motor  only  as  follows  for  a duration  of  120  seconds. 


Frequency  fW?;) 


Level 


20  to  800 
800  to  2000 
2000 


0.24  g2/Hz 
-4  db/octave 
0.071  g2/Hz 


Composite:  18.4  grms 


6.7.3  Vehicle  Dynamics 

6.7.3. 1  The  following  levels  end  conditions  apply  for  the  vehicle  dynamics 
test.  Vibrate  the  motor  only  as  follows. 

Erequency  (Ha)  Level 

5 to  10  0.7  g peak 

10  to  40  4.3  g peak 

Sweep  Rate:  3 octaves  per  minute 


6.8 

Post  Test  Inspection 

6.8.1 

The  BSM  test  item  shall  be  visually  inspected  by  the  MSFC  QA 
MSFC  TE,  and  the  CSD  TE  for  exterior  damage  resulting  from 
vibration  testing.  J -fc«Ws  sl.^fL 

Remove  all  instrumentation. 

6.8.2 

6.9 

Data  Requirements 

Power  Spectral  Density  (PSD)  plots  for  all  control  and  response 
accelerometers  for  lift  off  and  boost  tests  shall  be  recorded.  The 
test  tolerances  shall  be  overplotted  on  the  control  accelerometers 
plots.  Acceleration  versus  frequency  plots  shall  be  recorded  for  all 
accelerometers  used  during  vehicle  dynamics  tests. 

Post  Test  Disassemblv/Prenare  for  Shinmont 


7.1  Conditioning  Chamber  Removal 

7.1.1  Disconnect  any  hoses  and  instrumentation  that  hinders 
the  removal  of  the  chamber. 

7-1-2  Using  the  overhead  crane,  slowly  lift  the  conditioning  chamber 
off  of  the  vibration  table  and  place  on  the  floor. 

7.1.3  Move  chamber  out  of  the  way. 

7.1.4  Move  the  conditioning  unit  out  of  the  way  if  necessary. 

7.1.5  Verify  motor  ground  connection  on  the  motor  and  at  the  facility 
ground  contact  point 

7.1.6  Remove  vibration  table  insulation. 


u 

lY 

bY 

[Y 


7.2  Aero  Heat  Shield  Removal 

WARNING:  Aero  Heat  Shield  exposes  the  motor'. 

P pellant  grain.  Personnel  should  use  caution  Hnrimt 
«ny  operation,  with  and  expired  £££  “<£,??  ‘ 

watches,  eye  glasses,  etc.,  should  be  tethered  at 
n^eary,  to  prevent  dropping  anytWng^  g. 


72.1  Make  sure  the  motor  ground  is  secured. 

722  Make  sure  verified  wrist  straps  are  beimr  worn  hv  »i,A  , 

removing  the  aero  heat  shield.  6 m by  the  personnel 

722  Remove  the  fasteners  from  the  Aero  Heat  Shield. 

Jrlace  the  fasteners  in  a marked  hag. 

7.2.3  SLOWLY  remove  the  Aero  Heat  Shield. 

7*5  Remove  the  heat  shield  seal.  Do  not  drop  the  seal  into  the  motor. 

7.3  Post  Test  Inspection  of  Motor  Propellant  Grain 
7.3.1  Make  sure  motor  ground  wire  is  secured. 

(2)Mdthe  M^CTO?hS  r^£i”0nnel‘  ^ th®  673111  insPectors 

7.3.3  Verify  grain  inspector^)  is(are): 

a.  Wearing  100%  cotton  coveralls,  shorts,  and  undershirts. 

b.  Wearing  a wrist  strap. 

C'  wSf  ^Tal^^^mtr76  ^ “d 

7-3.4  Perform  grain  inspection. 

Cracked  propellant  ye8 


no 


If  yes,  give  approximate  location  and  size  of  crack: 


[Y 

wr 

\Y 

vY 

iY 

iY 

Y 


i/ 
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Other  comments  on  grain  condition: 


Sfetr** 

no^e"erit  TOe^b^swTL81?11  b*  ini,talIed  over  the 

and  secured  by  insert^! t^J0Sed  !round  “»  eht  «, 

"^oWseal  (i.e.  »ver  th^LTSn^ 

was  received).  ent  0006  the  same  way  that  it 

74  Adapter  Plate  Removal 

™ Rem0Ve  ^ adapter  plate  to  vibration  table  fasteners. 

• Attach  lifting  straps  as  shom)  ,n  F.g  ^ (Appendij  ^ 

CAUTION.  JtecawhU  notto  disconnect  the  ground  while 


M' 

ur 


CAUTION:  The  following  sten  i„  i 

load.  Keep  hand.  an<Tf«? ou??^f  Slr'^jW 


74 1 T ;o  S.L.  him 

“ .V,braU“  «*  m°ve  to  an  area 

745  Wthe“— estsonthewoo^^ 

74fi  p the  m0tOr  18°”  - adapter  plates  face  up. 

in  a marked bbagket  *“  adaPt«r  P>ate  fasteners.  Place  fasteners 

AUTI0N‘  “‘tot  <U“°“ect  «*e  ground  while 


r/ 


7.5 


load. 


Aft  Skirt  Bracket  Removal 

741  «a“°fa^net  SlXK  ^ faatana™  <12  Places). 


,/ 


CAUTION:  not*  disconnect  the  ^ whilfi 

fit*  f A innt'ol  1_  • • 


8.0 


7*2  Lift  the  motor  to  waist  hei.hf  ■ 

7„  height  us.ng  the  overhead  crane. 

fastener  uShSi* lw!  bracket  10  adaptar  Plate 

"-tk'“-‘hatitr(„M4ewMdiaptwi 

■ frrre  (s 

,,  * £*'**-  kr^i At^  0„ 

Bfi^rn  Motor  to  th«  v^rf||  Pn  |j|i||u  ^ 

to  the  aft  end  holes  of  toe^otor.^  ’ &nd  °ne  Iiftine  strap 
Attach  the  aft  lifting  strap  to  the  overhead  crane  hook. 

: A TTTTA%t  _ . . 


8.1 
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8.3 


r*r" 

w/ 

rtr^ 


8.4 


8.5 


8.6 


aiie  nook. 

Wl?  a susPe°ded 

CAUTION-  Be  ...  a i o f^t  out  from  under  the  load. 

' WUCn7.£  rtot?.diSC°““t  «“  *">und  while 

rn3/ f“™anl  end  to  kee^th  TE)  / ihaU  hoId  the  lifting  , / 

lifted  from  the  aft  end.  Slowlv  lift  th*  n^tor,^om  swinging  when 
*t  to  a vertical  position.  * * **  3,1  end  of  the  motarlobri^ 

Raise  the  motor  so that  the  aft  end  is  at  waist  height. 

load.  KleThU^LTft? oZi^J  £der7h“Eed 
Disconnect  the  "break  w k « * load* 

marked  bag.  dreak-°ver  Jackets.  Place  brackets  in  a 


to/ 


[</ 


9.0 


Elacft  Motor  in  »Hrminr  Csmtainsr 

9.1 


9.2 


rov^See  tb*  lock’^e 

of  the  shipping  container).  * ^ 66  ^*g'  3 for  8,1  overall  view 

iapro^r^orteS  toth?  reS-eS.^  ?ttop  bea™g  Plate 

(the  two  1-inch  dia.  dearanre  hdL„  } F n,ot  “ shown 
horizontal  center  line)  the  rented  ™S?„St  8traddle  the  (imaginary) 
h/»  center  m»rt...,r5  to  £ ^ as  a unit  (do  w 

to  bong  the  top  plated  "* 

Wentte  hearingp.ateftn.n  the  tie  rode.  DO  NOT  remove  the 
Remove  and  discard  any  old  bags  of  desiccant. 

S renter end  0f  Stound  Strap  over  the  edge 

**»£££  it  is  free  of  any 

Resistant'S  ml  (lfoS.^  “*  resi8tan<*- 

Resistance  measured:  ,_jn  MSFCQA  6C  , 

^ container  and 

Resistance  measured:  MuUL  MSFC  QA 

^a^sSSlSb^SS.^  the  motor 

<tnm  as  required)  using  ^cal^  butt  joint 

9-10  Install  the  antistatic  plastic  film  bag. 


9.3 

9.4 

9.5 

9.6 

9.7 


9.8 


9.9 


lY 


lY 

lY 

lY 

lY 

lY 

vf 

lY 

Y 


CAUTION*  tiia  # 11 

' load.  • suspended 

CAUTION:  Wh»n  wader  the  load. 

• wnen  using  pQn 

reading  on  the  motor  cm^uSII  tbe  eIectr°static 
kilovolt,  stop  all  activities  on^!l  ®Xce^ds  1.0 

noSfy^afe^1  back  (a  minimum 

Wovolt,  repeat 

nunutes  until  the  the  volti^r?18  j?*  *°  e*ceed  5 
kilovolt  When  the  readWf.te  dj8siPated  below  1 0 
removal  operationsTa^o^^  10  *“■"** 

If  after  30  minutes  the  meas,,^  . ... 

is  in  excess  of  l.o  kilovolt  V-iS??  ®,e5*rostatic  charge 

discharge  of>thl1moS>rh^^.in')  to  aUow  * slow 

M^n<r ,urface  »»»««. 

ety  , and  evacuate  aii  pere,^ 

r tnP  thaIam  J i _ j* 


912  qi«  ii  — t^rsonnei  to  safe  loct 

staticych°a^.the  m0t°r  mt°  the  c°ntainer  while  monitoring 

Record  Stat  Gun  SN:  ^ ^ 

CAUTION:  Make  new  grm,»ri  u , 

new  ground  before  breaking 

9 13  4-u  eaJung  old  ground. 

Measure  reeistanre  to  venfy^XSXbe^l^  “ 

Record  torque  value:  MSFV(*_M~ 

Torque  wrench  SN:  LX] ’fid  ~ * ~ 

915  Remove  lifting  hardware. 
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9.16 


9.18 


9.19 


9J20 


9.21 


Visually  orientate  the  top  bearing  plate  to  the  nozzle  cant,  indicated 

p,late  "POSITION  THIS  SIDE  TO  THE 
NOm,E  CANT , and  place  it  over  the  nozzle  and  three  tie  rods  and 

SKi  motor  ange- Tighten  and  torque  ae  rod 

Record  torque  value:  'z-°  i >>  - U-J  MSFC  QA  fof  y 
Torque  wrench  SN:  G fr/  YO_ 

CAUTION:  Make  sure  that  the  top  bearing  plate  is  indexed  to  the 
flange C8Se  ° ° &nd  “ restin2  A**  ©a  the  top  of  the 

Aiso,  make  sure  that  the  grounding  strap  terminal 
and  attach  nut  and  bolt  head  is  positioned  in  the 
clearance  hole  in  the  plate. 


9.17 


Place  twelve  (12)  16  unit  size  bags  of  fresh  desiccant  into  the 
container  in  the  cavity  around  the  top  bearing  plate. 

CAUTION:  Once  the  bagged  desiccant  has  been  put  into  the 
container,  the  remaining  packaging  steps  must 
be  completed  immediately  and  the  container  closed 
to  prevent  the  desiccant  from  over  exposure  to  free 
air  circulation. 

If,  after  the  desiccant  has  been  placed  into  the 
container,  the  packaging  cannot  be  completed, 
close  the  container  until  packaging  can  be  resumed. 

InstaU  the  top  cushion  insert.  Make  sure  that  its  index  slot,  on 
plate°tt0m  faC6’ matches  the  index  block  on  the  top  bearing 

Place  the  motor  log  book  and  any  other  required  documentation 
into  a smtable  size  electrostatic  free  plastic  bag  (3M  velostat  or 
achmona  Pink  Poly)  and  place  into  the  stowage  slot  provided  y 
m the  top  cushion  insert.  ^ q ( 0 ? yt 0 K /vg  oikffol 

Place  the  container  lid  onto  the  container,  making  sure  that  there 
is  no  foreign  matter  on  the  lid  gasket  or  container  rim. 

Install  the  lockring,  with  its  bolt  flanges  positioned  (centered) 
between  the  container  humidity  indicator  and  lifting  grip. 

Install  the  bolt  and  nut  and  torque  to  6 ft-lbs  ± 1/2  ft-lbs  (72  in-lbs). 

Record  torque  value:  MSFC  Q A 


br* 

[ i 


Torque  wrench  SN:  __  Cp^)  YD 

NOTE:  S5tfaSI^22Sr~ 

Material  Handling  clS°S^rly  kbe£i  iff  SUre  «»e 
10.0  ~ ^ueDiC^  «ev.  C,  dated  5%^. 

days  after  1)6  submitted  to  UT/CSD  • v 

“Py  of  this  repoA  ^i" 1 S>,'tfd' . Three  copief?i  ”thin  30  working 

formation  as  a rtS^J****  one  rop™duc^e 

A-  A description  of  test  m„ 

B-  A list  of  all  ,wh  ) of  setups  and  inJEL  ^ phot°gTaphs 
Plot  accuracy  ofan^0^011  *nd  equiSS6?*8^011  c]°se-ups. 

C tion  stat^aUh^fred  data  with^bj^t i^fc?  r5nees  ^d 

S*  fetches  of  test  setuns  ^ of  te8k.  J tave  ev»dence  of 

^ Ftower  spectral  dens?tWP«5m  , 

„ ' “5f  h^0®^f  aU  ae«Ien|ti<m 


, ^ Ainax  renort  *,VM«  oi  Deviant  « 7 . °e 

r‘  Model  numbers  anH  d deluded  in 

lest  equipment  shall  Afna,  numbers  fop  all  jnaf„ 

“ball  be  mduded  in  the  i^A  ^entation 


f-SS-?3 
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■- iLO 


The  procedure  delineated  in  the  above  document  has  been 
satisfactorily  completed  and  : 


All  sequences  in  the  procedure  have  been  completed  (or 
deleted  by  approved  deviation) 


b.  All  Procedure  changes  have  been  recorded  and  approved. 
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>ON: 


I m«*tv‘'«'',*T'On.s,  

CJT  MQui*( 


Figure  1 


TEST  PROCEDURE  DEVIATION 


C5T  CNCtNCCA: 


OWCE^IASON 


Figures 
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(A)  CHOKED  (B)  SADDLED 


(C)  3-D  IN  SADDLED  POSITION 


FIGURE  1.  LIFTING  STRAP  ATTACHMENTS 

DRAWN  1Y: 

K- MTTOCLLCP54 
3/WW 
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VIBRATION  TEST  SETUP 


GROUNDING  STRAP  ASSY 
8909-326  (CSD)  > 


Na 


ROCKET  MOTOR  ASSEMBLY  (BSM) 
B 12000  (SHIPPING  CONFIGRUATION) 


I 

I 

I 


i 


VIEW  LOOKING  DOWN 
AT  OPEN  DRUM 


FIGURE  4.  Top  View  of  Shipping  Container 


DRAWN  BY: 
K.MrTCHEUvEPS4 
4/W 
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8SM  MOTOR 


aj/\sa 


BSM-TCP-EP54-001 


BSM  Delta  Qualification  Test 


Motor  to  Bracket  Assembly  / Pyr0  cl  . 

Test  Procedure  Sh  k S'mulat 


ion 


SaL ,^r°cedure  Describes 
y Critical  Operations 


MspC  - Cover  2 


(Rev.  June  1980) 
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BSM-TCP-EP54-00 1 


BSM  Delta  Qualification  Test 

Motor  to  Bracket  Assembly  / Pyro  Shock  Simulation 

Test  Procedure 


Prepared  by: 
MatBevill  EP-12 

08/16/93 


Motor  SN:  /ggf JIL 

Test  Date:  0 — 
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-^1.0 


Gencr.1  'nfffrmniiiiii 

LI  Scope 


2.0 


s test  procedure  addresses  oil 

pyro  shock  testing  on  Booster  Sp™  /eq^rements  to  Perform 
Included  in  this  procedure  arpfif  ftl0n  Motors  (BSMX 
to  the  aft  skirt  support  brackets.  6 St€PS  to  assemI>le  the  BSM 

1-2  Objective 

and  ia  ^ Verify  foe  Physical 

bonded  using  EA9394  adhesive  the  comP°nents 

adhesive  include  the  throat  insert  tL  ,mi?n-nts  usin&  this 
igniter  grain  support  rod.  * 6 centennff  insert,  and  the 

ADDhVah|f  pmMlmfnfl 

MSFC-STD-5 13A 


EG5300.36A 
29  CFR  19io 

NSS/GO  1740.9 
NHB  1700. 1CV1) 
AMC-R  385-100 
EP01-SOP-01 

MM  1700.4 
MMI  1700.17 

MMI  1710.1 

MMI  1710.6 
MMI  1711.2 


Wons  and 

Safety 

Oco^ational  Safety  and  Health  Administrate 

Safety  Standard  for  Lifting  Devtces  and  Equipment 
Basic  Safety  Manual 

Safety  Manual 

S^l0peratin^  for  Safety  Critical 

Safety  and  Environmental  Health  Hazards 
Socket  Motora^d^nfter”""8  shippin«  Pennits  foi 

s,!^Sfal ‘Kwwlw  Potenti‘ 

MSFC  Program  for  Personnel  Certification 
Mishap  Reporting  and  Investigation 
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ao 


MMI  1845.1 
MMI  6400.2 

MSFC-RQMT- 1493 
MSFC-STD- 1800 

MSFC-STD-126E 


Hazard  Communication  Program 
Hardware'  Han<Uing  and  Movin8  Critical 

Electrostatic  Discharge  Control  Requirements 
ISosiSv?Deri^haige  (ESD)  Control  for  Propellant  and 
HMdl“’gEq5pm“r'  Pr°ofTestln?  end  Certification 


97  93  t Rev.  B TestPIan  for  Booster 


10SPC-0067  Rev.  A 


Safety 

ai 


ttsa  asassss' — 


01,  Rev.  A^tandL^OxfJfo^ pacco'Jdance  with  ET01-SOP- 
Operations".  If  seftty  ^ for  Critical 

roiut,  to  personne,  Xt&SlttZZZ  “ff*,. 

Emergency  telephone  numbers  are  as  follows: 


Safety- 
Ambulance 
Fire 
Security 
Utilities 
Medical  Center 


4-0046 

112 

117 

4-4357 

4-3919 

4-2390 


vcmer  4-2390 

Commumcation  Repair  4-1771 

311  'ni^rrXTn™  d°T  «»  the 
injury.  Call  112  for  ambulance7  to  Prevent  ftlrther  serious 


32 


MSFCTE 


Date  / Time: 


MSFC  SE 


3.3  Personnel [shall  not  work  or  position  themselves  beneath 
suspended  loads  unless  such  loads  are  securely  and 
adequately  blocked  up. 

3.4  Objects  handled  by  overhead  hoist  shall  be  lifted  only  high 
enough  to  clear  fixed  objects  in  the  path  of  travel.  Spreader 
bars  and  slings  may  be  left  on  the  hoist  if  desired  when  not  in 
use,  but  must  be  raised  so  that  the  lowest  part  of  the  lifting 
equipment  will  be  at  least  seven  feet  from  the  floor  when  not  in 


3.5 


3.6 


Crane,  hoist,  prune  lift  operators,  and  riggers  shall  be  certified 
according  to  the  latest  revision  of  MMI  1710.6,  and  shall  have 
in  their  possession  a valid  certification  card 


Certifications  checked  by: 

Date /Time:  6.  #0^ 

Personnel  working  around  suspended  loads  shall  be  alert  to 
the  possibility  of  being  crushed  between  the  suspended  load 
and  a fixed  object. 


3.7  Loads  shall  be  moved  slowly  so  they  will  not  accumulate  more 
momentum  than  can  be  stopped  with  little  or  no  swing. 

3.8  Where  handling  slings  are  called  out,  a sling  with  more 

pickup  points  than  required  may  be  used  if  the  weight  capacity 
per  point  used  is  equal  or  greater  than  the  weight  capacity  of 
each  point  of  the  noted  sling  and  the  free  pickup  point  is  (are) 
secured  to  prevent  it  (them)  from  swinging  and  causing 
damage  to  parts.  ^ 

3.9  Only  the  area  coordinator  should  direct  the  crane  moves 
however,  any  person  determining  an  immediate  danger  or 
problem  may  request  stoppage  of  activities. 

3.10  The  lifting  or  transportation  operation  shall  be  halted  by  the 
area  coordinator  at  any  time  the  control  area  cannot  be 
maintained. 


3.11  Steel  toe  shoes  are  required  during  lifting  operations 
Hardhats  are  required  when  the  lift  is  at  or  above  the 
shoulders. 

3.12  Tag  line  operators  are  to  wear  leather  gloves. 


78 


4.0 


he  Primary  safety  hazards  associated  with  thi 

3 ifi  sjf  operati»ns  8 0Peratl0n  are: 

3S!&'r(»SjeNOTE) 

"kSfi*?****: Motor  (Propellant 

NOTE*  Gre 

““  ^asse*.^ri. 

3 ^ 0Perat°r  ^ - substitution  m„st  ^ 

315  &EZSS  2 J£5aSl— ■ «>e  live  tost  item. 

3-16  AH  ground  cables  fln^ 

s^Lfw^a'lSs^rau^? ‘“^ee  of  the  BSM 

strap  checker  P t^xat  ^as  been  checked  wifK°r  0n*nance 

u witn  a wrist 

318 


Test  Items 


SS^*«»«ffatS  - — Ofe 


exit 
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42  Test  Requirements 

42.1  Test  Tolerances 

Unless  otherwise  stated  in  this  procedure,  the  tolerances 
applicable  to  the  test  conditions  described  shall  be  as  specified 
in  MIL-STD-810D.  These  tolerances  are  as  follows: 

Shock  Response  Spectrum:  +6dB,  -3dB 

(when  analyzed  with  a 1/3  octave  shock 
spectrum  analyzer  and  5%  damping) 

422  Test  Data 

All  data  taken  with  non-recording  instruments  will  be 
recorded  in  ink  directly  onto  data  sheets  and/or  log  sheets. 

The  log  or  data  sheets  will  identify  the  test  being  performed,  the 
test  item,  the  item  part  number,  and  the  applicable  test 
procedure.  Corrections  or  changes  will  be  made  by  drawing  a 
single  line  through  the  original  entry.  The  new  entry  will  be 
made  directly  above  the  old  and  initialed  by  the  person  making 
the  entry.  Each  page  will  be  signed  and  dated  at  the  bottom  of 
the  page  by  the  person  making  the  entries,  and  counter  signed 
by  the  test  engineer  after  review. 

43  Test  Conditions 

43.0  The  pyrotechnic  shock  tests  for  both  motors  will  be  conducted 
at  the  test  site's  ambient  temperature. 

43.1  The  MSFC  TE  shall  check  with  the  Army  MET  team  to  ensure  that  [ 
there  is  no  lightning  within  10  miles. 

(MET  team  phone  number.... 876-2465). 

4.3.1.1  If  lightning  is  within  10  miles  during  any  time  that  a live 
BSM  is  in  building  4619,  the  MSFC  TE  shall  make 
arrangements  to  disconnect  the  motor  ground  from  the 
facility  ground.  The  motor  shall  remain  ungrounded  until 
the  lightning  is  out  of  range. 

4.3.1.2  When  reconnecting  the  ground  after  a lightning  storm,  a 
lOOKohm  resistor  should  be  connected  to  the  ground  wire  from  the 
motor  before  connecting  to  facility  ground.  This  allows  any  charge 
on  the  motor  to  slowly  dissipate  to  ground.  The  resistor  should  be 
left  connected  for  no  less  than  30  seconds. 

4.3.1.3  After  the  specified  time,  disconnect  the  ground  wire  from 
facility  ground  and  remove  the  resistor.  Reconnect  the 
ground  strap  from  the  motor  to  facility  ground. 


4.3.2 


4.4 


hunudity  mus‘  <*  above  20%  ir,h  u 

conditions0*^  0P€rat'0"»  — — Svo^'trS 
Test  site’s  relative  humidity  °llaA  FP 

Test  Equipment  ^-MSPCTE^. 


1 


Calibration  Acceptable  (&> 


4.5 

4.5.1 


4.5.2 


449  _ ^ (MPSC TE) 

4 4Z1  T°1  °f  Hand,ing  EqUipment  *****  for  PCH) 

be  IS  idtselsti<1UalifiCat,'0n  te8tin« 

^issS^SS^-SS 

the  break  tests  be  perform  ori  therefore  recommended  thaf 
commences.  The  break  tests ^uSS^^SS^ 

a-  The  proof  load  must  be  at  least  350  lbs. 

Ihwtimef  £l<w7d  S*88  thM  1 foot)  and 

z:~™  1 «— . 

’ 1C5*b  i3E-  and  the  MSFC  QA. 

* deviation  from  the 

the  test  or  test  item,  MSFC  will  aJ*?u  mcident  which  affects 

TesmSrve  'Sthe  ev‘nt  velLn^d^'S.0'^  UT/CSD 

Procedure  Deviation  (NASA  fo^X  A^^fest 


b 
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Procedure  Deviation  is  presented  in  Appendix  B.  Photographs 
of  any  discrepancies  shall  also  be  taken. 


5.0  Personnel  ResnonsihiliH«>« 


5.1  Test  Witnessing 


All  tests  will  be  witnessed  by  the  authorized  UT/CSD 
representative  and  USBI  representative.  The  MSFC  test 
engineer  will  also  witness  the  testing.  Notification  of  the  start 
of  each  test  shall  be  communicated  to  the  authorized  UT/CSD 
and  USBI  representatives  and  the  MSFC  safety  representative 
and  test  engineer  at  least  2 hours  in  advance. 

MSFC  Safety  Notified  MS 

UT/CSD  Notified  A/fe 

5.2  The  MSFC  TE  will  serve  as  the  area  coordinator  for  the 
test.  All  handling  of  the  BSM  will  be  directed  by  the 
MSFC  TE  or  cognizant  test  engineer. 


5.3 

5.4 


Jim  Herring  (pyro  shock)  shall  be  responsible  for 
photographic  coverage  of  the  pyro  shock  test  activities. 


The  area  around  the  outside  of  the  pyro  shock  facility  shall  be 
secured  before  the  live  BSM  is  brought  to  the  pyro  shock  test  site. 


Area  secured? 


NO 


*9  MSFC  TE 
MSFC  SE 


Comments: 


5.5 

5.6 


The  MSFC  TE  shall  notify  the  fire  department  prior  to  delivery 
of  the  BSM.  (Fire  dept  phone  #...117). 


The  MSFC  TE  shall  make  arrangements  for  the  live  BSM  to  be 
delivered  from  the  NASA  igloo  to  the  pyro  shock  test  site. 


5.7  All  involved  lab  directors  and  division  chiefs  shall  be  notified 
prior  to  testing. 
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ECT°to^irRhr)|||  T|  t| 


6.1 


Te"‘  Site  PreP"atory  Activities 

P«  rations  may  proceed.  8 re^mred  or  whether 

6U  -S&rr1*'  and  material 


Part  ^fnrnlhrr 
EWB0420-8-23 
LWB0420  - 1(U20  ~'i2) 
TLN1021CPD2-8'  ’ 

TLN1023CD3-10 

NAS1587-8C 

NAS1587-10C 


Aft  BSM  Plate  Mounting  Hardware: 


Quantity 

2 
6 
2 
6 
2 


Bolts* 

Nut  (SellAligning) 
Nut(Se1£yigning) 

Washer 


* 10107-XX-XX  s • ^asner 

Pyro,  -32  for  vibration?1*8  an?  acceptaWe  alternates  (-20  for 


Part  Humber 

NAS 1955C10H 

NAS1957C13 

NAS1587-5C 

NAS1587-7C 

NAS 1587-7 

VN324BC070 

NAS1101E08H10 


^ BSM  Bracket  Mounting  Hardware: 


Quantity 

12 
8 
12 
12 
12 

14 


^°m*nrlPitllTT 

Bolts 

Bolts 

Washers 

Washers 

Washers 

Locknuts 

Aero  Heat  Shield 
x1  asteners 


r asteners  Accounted  For:  Afc 

Breakover  brackets  2 
Lifting  D-rings 

fM 
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Spreader  bar  with  associated  lifting  straps  and  D-rings 

Custom  wood  supports  to  horizontally  support  the  BSM 

Tool  Box  with  Assorted  Wrenches  Rm  170,  Bldg.  4619 
(See  Appendix  D for  detailed  tool  list) 

Pre-drilled  Wood  Pallet  to  fit  aft  skirt  support  bracket  bolt 
holes 

Lifting  straps  (3) 

SN: 

SN:  7*01 

SN:  3 e.o  ¥ 

Desiccant  (12,  16  unit  size  bags) 

Rubber  mallet 

Lead  wire  seal  (for  security  bag) 

Forklift  (at  least  500  lb.  capacity) 

ESD  Scanner 
Materials 

1,1,1  Trichloroethane;  1 bottle  (enough  for  cleaning) 

MIL-G-4343  grease;  1 container  (AHS  seal) 

MIL-T-83483  thread  compound;  1 container  (AHS) 

Conoco  HD-2  grease;  1 container  (bolts,  faying  surfaces) 

Other  consumables,  including  rimple  cloth,  que-tips  , tape  , 
bags  and  towels  are  also  to  be  supplied  if  needed. 

Gloves  (Latex) 

Ground  straps 
Wrist  stats  (5  each) 

Stat  gun  (1  each) 

Ohm  meter  (1  each) 

Wrist  stat  checker  (1  each) 

Chemical  safety  goggles  (2  each) 

100  Kohm  resistor  (1  each) 


' 1 1 r 1 1 1 * » — — i lint  \ t 1 . i * * t J 1 i k t i I * I J 


All  hardware  accounted  for 


: jpf)  iM  n 


MSFC  TE 


6.1.2  After  the  truck  has  arrived  with  the  motor,  the  engine  should  be 

turned  off  and  the  emergency  brake  engaged.  Chock  at  least  one  of 
the  truck's  wheels.  . 


Truck  braked  and  wheel  chocked:  ✓ 


. MSFC  TE 


6.1.3  A sign  with  the  word  "LOADED"  should  be  attached  to  the  motor 
shipping  container. 


6.L4  Attach  a ground  strap  (long  enough  to  reach  the  shipping 
container  on  the  truck)  to  the  pyro  facility  ground  and  verify 
the  resistance.  Resistance  must  be  less  than  1 ohm. 

Resistance  measured:  jJ_ MSFC  QA 

CAUTION:  Make  New  Ground  Before  Braking  Old  Ground. 

6.1.5  Touch  the  free  end  of  the  ground  wire  to  the  truck  chassis  to  make 
sure  the  truck  and  the  facility  are  at  the  same  potential,  then, 
connect  the  free  end  of  the  ground  strap  to  motor  shipping 
container  (not  to  lid  or  lid  bolts). 


6.1.6  Check  continuity  of  shipping  container  to  ground  strap  using 
an  ohm  meter.  Resistance  should  measure  less  than  l ohm. 

Resistance  Measured  j_L MSFC  QA 

6.1.7  Disconnect  shipping  container-to-truck  tie  down  apparatus. 
Move  tie  down  out  of  the  way. 

6.1.8  Disconnect  shipping  container  to  truck  chassis  ground. 


CAUTION:  Do  Not  disconnect  the  motor's  ground  wire  while 

removing  from  the  truck. 


6.1.9  Using  the  fork  lift,  remove  shipping  container  from  truck  and  set 
container  on  the  floor  in  the  test  room  where  it  may  be  easily 
accessed  by  personnel  and  the  overhead  crane.  If  deemed  necessary 
by  the  MSFC  TE,  the  overhead  crane  may  be  used  to  remove  the 
shipping  container  from  the  truck. 


Forklift  used:  (ye^)  no  Crane  used:  yes 

6.1.10  The  truck  may  exit  the  test  area  at  this  time. 


NOTE:  If  the  truck  does  not  leave  the  site  at  thl«  time,  the 

driver  will  coordinate  the  exit  with  the  MSFC  TE. 


te1"tionta.kft  "cracke<r 

6 112  °cVhe  pyro  p,ate 


[<* 


Equipment  installed  TE 

6 U3  SMCS?  teSt  -11  ■»  conducted  ,n  the  aft  , 

^ Pyro  Test  Setup 

620  Sty  :tSfte^v1Xratfftocanhd  re!??Ve  hUmidity'  relative  t 

Temperature:  SL  £.  ,°F;  Relative  Humidity  °>1  «. 

521  Motor  From  Shinning  Contain^ 

new  ground  connect*  ^ Straps  •*"  “nking  any 
MSFC  SE  

“ 35^£BSS3«..  “ 

CAUTION:  When  using  the  ESD  scanner  and  the  electrostatic 
reading  on  the  motor  case  surface  exceeds  1 0 
kilovolt,  stop  all  activities  ontoe  cl^in?tiat 

baCk  ^ 9bamvm  of  4 *•»  and 

S^a^^noteto1«kUTa1*’  I'8'’88*  8l~*«»‘«Mc 
continue.  * 1,0  kJovolt»  removal  operations  may 


[tr" 
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If  after  30  minutes  the  measured  electrostatic  charae 

Found  ? •P*”*  reconnect  through 
wrger  resistor  (100  Kohm  min.)  to  allow  a slow 
discharge  of  the  motor  case. 

electrostatic  reading  on  the  case  surface  exceed? 

4^  kUorolte,  STOP  all  activities  on  the  ™«no!£ 

■“  Per80Ime,  to  safe  locations 

WARNING:  ^notremo  vethe  nozzle's  security  bag  and  weather 
seaL  Removing  the  bag  and  seal  will  expose  the 
ignition*1*  Srmn  and  “crease  the  risk  of  motor 


6.2. 1.2 


6.2. 1.3 


6.2. 1.4 

6.2. 1.5 

6.2. 1.6 

6.2. 1.7 


Open  the  shipping  container  and  remove  all  the  packing  that 

rl^T\Th  the  rem0Val  0f  test  item*  Monitor  static 
charge  while  removing  packaging. 

Record  Stat  Gun  reading  ^ V6  0 


Record  SN  of  Stat  Gun  CL  l 0 6 

CAUTION:  Make  New  Ground  Before  Braking  Old  Ground. 

Attach  a ground  wire  to  the  pyro  facility  ground  and  verify  its 
resistance.  Resistance  shall  measure  less  than  1 ohm.  This 
wire  should  be  attached  at  a location  close  to  the  BSM. 

Resistance  measured  »_Z__MSFC  QA 
toSehte^T11  Wire iD SteP  6 21-3  from  tbe  facility  ground 


[\K 


Disconnect  the  motor  to  shipping  container  ground  wire.  ** 

fiction!  Impart89  Wong  with  lifting  5traP>  *»  «>e  BSM's  [Y~ 

Certifications  for  all  lifting  fixtures  shall  be  provided: 

Lifting  beam  assembly  certification  provided  AK 
Lifting  rings  (D-rings) 


[ 


CAUTION:  When  using  the  ESD  scanner  and  the  electrostatic 
reading  on  the  motor  case  surface  exceeds  1.0 

TOreoMel  a?t}viti®*  .on  the  initiate 

U mUUmUm  of  4 feet)  *»d 

After  initial  reading  over  1.0  kilovolt,  repeat  electro.^*,, 
th^nl?  intervals  not  to  exceed  5 minutes  until  the 
the  voltage  has  dissipated  below  1.0  kilovolt.  When 

MntinS?*  W b€l°W  10  kilovolt»  removal  operations  may 


6.2. 1.8 


If  after  30  minutes  the  measured  electrostatic  charge 
is  in  excess  of  1.0  kilovolt.  Verify  facility  ground.  If 
connection  to  facility  ground  is  open,  reconnect  through 
hirger  resistor  (100  Kohm  min.)  to  allow  a slow  S 

discharge  of  the  motor  case. 

“oUlo™lS°SSTOP»1f^^  -S  the  surf»“  exceeds 
j bTOP  *“  activities  on  the  case,  notify 

af^'c“d  byV~  *“  per80Imel  40  safe 

CAUTION:  Th«  following  step  Involves  working  with  . suspended 
load.  Keep  hands  and  feet  out  from  under  the  load. 

Slowfy  monitoring  static  charge,  lift  the  motor  out  of  the 

so  Jfn*  *5?  ov?rhre8d  <****-  Lower  the  test  item 

so  that  the  forward  end  of  the  motor  is  at  waist  height. 

A detailed  visual  inspection  shall  be  performed  by  the  MSFC 

JSJS3ST  **  C?D  test  engineer  on  the  live  test  items 
before  testing.  Record  the  motor's  serial  number. 

No  Damage  

Damage  ntla.hm.nt)  iwWV^W„t  coM^jrCv .J  .. 

Serial  Number /OOP  7 J fr’*™ 


[v 


v/ 


6.2. 1.9 


CAUTION:  ThefoUowing  stop  involves  working  with  a suspended 

load.  Keep  hands  and  feet  out  from  under  the  load. 


Attach  the  "break-over"  brackets  and  lifting  strap  on 
the  forward  end  of  the  motor  (see  Figure  2,  Appendix  C). 


[vK 


CAUTION:  disconnect  the  ground  wire  while  breaking  the 

motor  to  the  horizontal  position.  * 


62.U0  ^er  JT  **^“*^< u^deratSh“Cdded 

horizontal  position  (see  Figure  3 th®  motor  in  the 

the  strap  should  be  weari^r^^sTrap1  CX  The  per80n  hol<W 

“LU  ^n^look  the  lifting  straps  and  remove  lifting  hardware. 

to- 

622  AttMfa  Motflr  <”  **  Aft  s“-  g-imrn  r i n 1, 1 1 

by  *e1tfSFC  testt'^ne^^th^CSD  j(dteem^d  "not  necessary" 
the  fasteners  should  still  be  in<it.allaJ*Dffst  engmeer.  However, 

If  time  permits,  all  of  the  fease  aPPb«i. 

may  be  done  before  the  test  date.  8 3118  surface  Preparation 

^^c^1gfg^eCs^r^^“e'Per^oni>el  shaU  wear 

CAUTION=  Neoprene- 

disposeVoTas h^Ss"^  ^ Sha“  ^ 

[c/ 

Aftor  assembly  remove  ercess  ZtZT*  c|oth 

G^s“apXd«totoe':  Yes^No~ 

CAUTION:  ^^  ^T£*e,p  I ^ 

CAUTION: 

shaU  be  disposed  of  aa'haza^H£,t,mat<irialj 
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6.22.2 


Clean  washers  and  bolts  with 
install  wet  with  HD-2  grease, 
grease  with  a lint-free  cloth. 


1,1,1  trichloroethane  and 
After  assembly  remove  excess 


Washers  cleaned  at  this  time: 


Yes_ 


No. 


CAUTION:  Make  sure  the  motor  remains  properly  grounded 

during  the  move  to  position  the  test  item. 


6.2.2.3  Position  the  motor  on  the  wood  supports  so  the  forward  and  aft 
brackets  can  be  easily  attached.  Leave  lifting  straps  attached. 

6.22.4  At  forward  end  of  BSM  install  NAS1955C10H  bolts  with 

NAS1587-5C  washers  (8  places)  through  supports  and  into 
threaded  inserts  of  BSM  and  torque  to  145  to  170  in-lbs  (13  to 
14  ft-lbs)  above  running  torque. 

£U 


Torque  value:  L$J~L  ‘2  dAl  MSFC  QA 

Record  SN  of  torque  wrench:  / ~ IdfJ.  zILLl  **  70 


NOTE:  The  forward  attach  bracket  has  an  alignment  pin  so 

there  is  only  one  way  it  can  be  installed. 

NOTE:  Be  sure  the  aft  attach  bracket  is  in  correct  alignment 

with  the  forward  bracket  before  installing  the  aft 
attach  bracket  bolts. 

6.2.2.5  At  aft  end  of  BSM  install  NAS1957C13  bolts  with  NAS1587-7C  WT 

washers  (under  bolt  head),  NAS  1^87-7  washers  (under  nut)  and 
VN324BC070  locknuts  ( Ufplacesfand  torque  to  460  to  540  in-lbs 
(39  to  45  ft-lbs)  above  running  torque.  * ^ **  hjy  U 1^  woe 

Torque  value:  3 MSFC  QA  7^ 

Record  SN  of  torque  wrench:  C+IlIS)  'fofai 


623 

6.2.3.1 


Bracket  Cover  Installation 
Bracket  cover  required?  Yes. 


If  yes  above,  the  1/4  inch  diameter  bolts  shall  be  torqued  to 
90-110  inch-pounds  above  running  torque.  The  5/16  inch 
diameter  bolts  shall  be  torqued  to  185-200  inch-pounds  (16  to  17  ft-lbs) 
above  running  torque. 

Torque  value:  . iWk  MSFC  Q A Nlft 


Record  SN  of  torque  wrench: 
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CAUTION:  Personnel  shall  not  work  under  or  place  any  body  part 

under  a suspended  load. 


CAUTION:  Be  careful  not  to  disconnect  the  motor's  ground  wire 

during  the  lifting  and  rotation  operation. 


6.2.4.3 

Lift  the  motor  and  brackets  to  waist  height  using  the  overhead 
crane  so  that  the  motor  can  be  rotated. 

6.2.4.4 

Holding  the  motor  by  the  support  brackets,  rotate  the  motor 
90  degrees  so  that  the  brackets  can  be  mounted  on  the  pyro  plate. 

6.2.4.5 

Use  the  overhead  crane  to  move  the  test  item  to  the  mounting  area 
on  the  pyro  plate. 

[vT' 

6.2.5  Attach  the  Brackets  and  Shims  to  the  Pvrn  Plat* 

REMINDER:  Be  sure  to  put  the  custom  shims  in  their  correct 
positions  and  orientation  before  sliding  bolts 
through  the  pyro  plate. 


CAUTION:  When  using  grease,  personnel  shall  wear  Neoprene* 

Latex  gloves.  Contaminated  materials  shall  be 
disposed  of  as  hazardous  waste. 


6.2.5. 1 


Install  wet  with  grease  (HD-2)  EWB0420-8-23  bolts  (10107-8-23 
alternate)  with  NAS1587-8C  washers  and  TLN1021CPD2-8  self- 
aligning nuts  at  “A",  “B”,  and  “D"  positions  (as  marked  on 
supports,  6 places)  and  torque  to  605  to  710  in-lbs  above  running 
torque.  At  the  “C"  position,  install  EWB0420- 10-20  bolts 
(10107-10-20  alternate)  with  NAS1587-10C  washers  anH 
TLN 1023CD3- 10  self-aligning  nuts  (2  places)  and  torque  to  1175  to 
1380  in-lbs  above  running  torque. 


Torque  value:  "C'  (05  MSPCQA 

A,  6,0  Cfl  i.vlU 


ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


6.2.5.2 

6.2.5.3 

6.2.6 
6.2.6. 1 

6.2.6.2 


6.2.6.3 

6.2.6.4 


Record  SN  of  torque  wrench:  OVJdOSfj  a. a d 

JXf  disconnect 

wires  if  necessary.  ^ used  to  tape  off  accelerometer 

on  the  north^ide  ofthe  pyro  jSjS?  “ fr°nt  of  the  Iar&e  bay  doors 

Perform  ffrajn  Tnrirrrfiim ! 

S*fr  fiT68  of  ^ n°nessential  personnel  for  <rra- 
(Only  the  gram  .nspectors  (2)  aTd  SKsfe  fiSJEESj 

Verify  grain  inspectors)  is(are): 

a.  Wearing  100%  cotton  coveralls,  shorts,  and  undershirts. 

b.  Wearing  a wrist  strap. 

watches'  fiwnuS^  eye  glasses>  rings,  and 

from^ie  eritS?on^ F ShaU  n°W  remove  security  bag  and  cover 
Perform  grain  inspection. 

Cracked  propellant?  yes  <^\) 

If  yes,  give  approximate  location  and  site  of  crack. 


Grain  inspector 

6*2-7  insialLAfiCLiifiaLShi£ld 


msfcqa^/JS. 


.ball  .... 


(t'l  i) 

ll/ 

b/ 

vf 


6.2.7. 1 


CLEAN  (if  necessary)  preservative  or  oil  from  the  aeroheat  shield 
using  a lint- free  cloth  and  1,1,1  Trichloroethane.  DO  NOT  clean 
over  the  identification. 

Cleaning  performed:  Yes No_ 


CAUTION: 


When  using  trichloroethane, personnel  shall  wear 
chemical  goggles  and  neoprene-Latex  gloves. 
Contaminated  materials  shall  be  disposed  of  as 
hazardous  waste. 

CAUTION:  When  using  grease,  personnel  shall  wear  Neoprene- 

Latex  gloves.  Contaminated  materials  shall  be 
disposed  of  as  hazardous  waste. 


NOTE: 


Dow  Corning  Moly  Kote  55M  Silicone  O-ring  lubricant 
meets  the  MIL-G4343  specification.  * * 


6.2.7.2 


Using  a lint-free  cloth  and  1,1,1  Trichloroethane,  an  operator 

wearing  a properly  grounded  wrist  stat  will  CLEAN  (if  necessary) 

the  sealing  surface  of  the  aeroheaLsljield  cover  and  corresponding 

LUBRICATE  <^ftess^y)  the  surfaces  with 
MIL-4343  grease.  ^ ^ 


Surface  cleaned:  Yes 

Surface  lubricated:  Yes 


-N° 

No 


CAUTION: 


When  using  grease,  personnel  shall  wear  neoprene- 
Latex  gloves.  Contaminated  materials  shall  bo 
disposed  of  as  hazardous  waste. 


6.2.7.3 


Se^’  12879-02-01  for  damage  that  could 

®*™  of  the  P^0  shock  or  vibration  tests. 

APPLY  MIL-G-4343  grease. 

Seal  damaged?  yes 

Decription  of  damage:  


\s/ 


NOTE: 


6.2.7.4 


Extreme  care  must  be  taken  when  installing  the  seaL 

a*16”  ?•  *£?ll£Laiul  large  UP  on  seal  (see 
Appendix  C)  The  larger  lip  is  the  seal  aft  face, 
and  the  smaller  hp  is  the  seal  outside  diameter. 

INSTALL  seal,  P/N  B12879-02-01  on  the  exit  cone  of  the  motor  rt/ 

Reference  drawing  B14036.  Lvr 


CAUTI0N!  shall  wear 

shall  be  diSpoSed^7«ha^„““tlmaterial8 

thread  coSpo^nd4>  SmVS  (NAS1101E08H10)  with  MIL-T-83483  [q/ 

CAUTION:  When  installing  the  Aero  Heat  Shield 

be  extremely  careful  not  to  dmn  Personnel  shall 

the  rocket  motor  (watehe?SS“yd,^ien  objec‘  int° 

be  removed:  eye  glasses  shaU  b^te^^CI^  ShaU 

6.2.7.6  w.'tk  a. i '■ 


6.2.7.7 


ttt.,,  , 

witn  the  nozzle  cant  verticals  nr»  „ , 

will  INSTALL  the  aeroheat  sWeld  wve^Sf°^ded  °Perator 
or  right  side  when  aft  looking  forw^d  asT~  on  the  lefl 

Proper  alignment  in  either  position ^?ud  by  USBPCSD. 
pin  and  mating  hole.  P Provided  by  a positioning 

(NOTE:  DO  NOT  lockwire  the  screws.) 

INSTALL  the  14  screws  and  TOROTJF  e * 

Standard  cross  pattern.  Record  Se^rqt  vXs'"  “Sing  8 

First  Pass:  Finger  Tight 

S-°jtPass:  10*  15  in-lbs  Value-  Jb-/T  ^SFC  QA  ^ 

Third  Pass:  20-25  in-lbs  vSue'  ~£  zr  ~ ^ QA  ^ 

Fourth  Pass:  20-25  in-lbs  Value  "T? ■ »£  E«?-4 


Record  SN  of  torque  wrench- 

A./f/  rnj/  ,,  Z i 

“*  *** Sure  the  Pnfr Z7Z? 


msfcqa  ^ 
msfcqa  — 

msfcqa 

msfcqa  - 


6-2-9  Clear  Arpn  for  Tp<^ 


are  the  pyro 

the  MSFC  SE  (total  rffo^T^TeT’A^6  f£SFC  TE-  “d 
move  to  a clear  area.  The  iaf!^'-^i^^i,erBa^  should 
hallway  of  building  4619  and  fL  l defined  as  the  NORTH 
on  the  WEST  side.  Otto r“rt£  m fe  Pyr0  “"‘™'  room 
and  the  MSFC  SE.  8 must  **  cIeared  with  the  MSFC  TE 


V 


6 Z9'°  COndUCt  Sh“k  Te8t  to  the  Following  Parameter: 

Test  Parameters: 


Freoupn^y 

50 

50  to  100 
100 

100  to  4000 
4000  to  10,000 


Leve| 

24  g peak 
+12  db/octave 
94 g peak 
+6  db/octave 
3750  g peak 


& ^ 

62.9.1  Turn  on  the  Hashing  light  outside  room  170A. 

6 2 9 2 “ —-ter  of  a type 

62.9.3  Calibrate  each  accelerometer  per  ED73-SHK-FOP-008, 

aSSembly  hardware  are  connected  to  the 

6*9.5  Verify  that  no  leads  are  connected  to  the  junction  boa  terminal, 
6.2S.6  Move  junction  box  switch  to  "BULB"  position. 

625.7  Connect  12  volts  to  the  firing  panel. 

6 2'9'8  comc/voltage.^  **  “d  —r  indicates  the 

6299  %hu,  myurS„^fD"  “d  venfy  power  indicator 

6'2,910  ^!!gto.“Ver  “d  flip  firin*  switeh.  bulb  on  junction 

6.2.9.11  Close  red  cover. 

6.2.9.12  Switch  key  to  "SAFE"  position. 

625.13  Move  junction  box  switch  to  "METER"  position. 

6,2914  and  verify  power  indicator 

on7unrtfo“te  taih ra£st12  voltf  SWitCh'  Verify  tha*  1116  meter 


iA 

[vf 

nX 

[v^ 

vf 

bT 

yf 

b/" 


6.2.9.16 

6.2.9.17 

6.2.9.18 

6.2.9.19 

6.2.9.20 

6.2.9.21 

6.2.9.22 


6.2.9.23 

6.2.9.24 

6.2.9.25 


Close  red  cover. 

Switch  key  to  "SAFE"  position  and  disconnect  voltage  source. 


Remove  firing  key. 

Verify  that  no  severe  weather  or  electrical  storms  are  within 
10  miles  of  the  immediate  vicinity  (Army  Met.  Team  876-2465) 

Verify  that  no  flammable  solvents,  paints,  gases,  etc.,  are 
in  the  hazardous  area. 

Verify  all  non-essential  personnel  are  clear  of  the  test  area. 


Verify  pyro  technician  is: 

a.  Wearing  100%  cotton  coveralls,  shorts,  and  undershirts. 

b.  Wearing  safety  goggles,  hearing  protection,  and  a wrist 
strap  when  installing  explosive  items. 

c.  In  possession  of  the  arming  key  and  that  the  firing  panel 
is  in  the  safe  position. 

The  pyro  technician  shall  remove  all  matches,  lighters, 
jewelry,  and  all  battery-powered  devices  such  as  electrical 
wrist  watches,  calculators,  portable  radios,  etc. 


During  periods  of  connecting  blasting  caps,  MDF,  andFISC, 
a maximum  of  two  people  (to  be  designated  by  the  MSFC  TE) 
will  be  permitted  to  remain  in  the  shock  area. 


Install  required  MDF  or  FLSC  on  exciter  plate.  (Total  of  26" 
of  -25  grains  per  foot)  (See  Fig.  6 and  Fig.  7,  Appendix  C) 


6.2.9.26  Verify  switch  on  junction  box  is  in  "BULB  position. 


bX' 

\/( 

[vJ/ 

by 

X 


t-s 

y 


WARNING:  If  bulb  glows,  there  is  sufficient  radio  frequency  m 
the  area  to  possibly  cause  detonation  of  the  blasting 
cap.  The  cap  should  be  left  shorted  and  returned  to 
room  170B  storage  cabinet.  All  blasting  activities 
will  be  curtailed  until  the  RF  source  is  removed. 


6.2.9.27 

6.2.9.28 

6.2.9.29 


Verify  that  bulb  on  junction  box  is  not  illuminated. 

In  room  170B,  verify  that  blasting  cap  shorting  coil  is  in  place 
and  is  undamaged  before  removing  from  storage  container. 

Remove  blasting  cap  from  container  and  transport  to  room  170. 


bj/ 

bX'' 

bJ^ 


96 


6.23.30  In  room  170,  verify  that  wrist  straps  are  in  place. 

6.2.9.31  Install  blasting  cap  on  exciter  plate. 

6‘2932  facility  ground 

coil  from  the  blasting  cap  to  attach  X’ator™  e"0U<;h  Sh<>rting 

6.2.9.34  Remove  shorting  coil. 

6.2.9.35  Move  switch  on  junction  box  to  ' METER"  position. 

6.2.9.36  Verify  0 (zero)  volts  on  meter. 


WARNING:  ^ RHng  pMel 

£ura?  TheV  cap^uld  b^tef“sh  »earby 

to  room  1 70B  storaee  cahi^if f 1n°J?€d  and  returned 

WU1  be  curtailed  until  the  voitage  so“  ce'is^mo^ed. 


[Y 

W( 


6.2.9.37  Move  junction  box  switch  to  "BULB”  position. 

&2’9'38  ' EKS.'Sd! imtivej^“rXm°Ve  ^ * 

^ onftheesutu^e  “•  d°“  “»  *-■ 

6.3  Detonation  of  Pyrotechnics 

6ai  Sha11  n0W  ~ •>-  — acquisition 

6.3.2  Start  the  tape  recorder. 

““  ^uuart  finug  lines  to  the  pyro  control  room  junction  box 

“ s&^^ss^Jssas, 

63.6  Begin  countdown. 


cY 

fS^ 


w' 

h/ 
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6.3.7 

On  the  count  of  "3",  the  pyro  technician  shall  put  the  switch 
in  the  "ARMED"  position  and  verify  that  the  power  indicator 
is  illuminated. 

6.3.8 

On  the  FIRE  command,  the  pyro  technician  will  open  the  red 
cover  and  flip  the  firing  switch. 

m' 

6.3.9 

After  firing,  turn  the  firing  panel  key  to  the  "UNARMED" 
position. 

m 

WARNING:  If  blasting  cap  does  not  fire,  refer  to  Section  10.4 
in  ED73*SHK*FOP*004  (see  Appendix  A). 


6.3.10 

6.3.11 

6.3.12 

6.3.13 
6l4 
6.4.1 


Blasting  Cap  Fired:  yes  no 

Remove  the  arming  key  and  disconnect  the  voltage  supply. 

Test  personnel  may  now  return  to  the  control  room. 

Wait  a minimum  of  5 minutes  after  firing  before  opening 
the  door  to  room  170. 

The  lead  pyro  engineer  shall  now  begin  to  reduce  the  data. 
Post  Test  Inspection 

Inform  the  MSFC  TE  that  the  door  to  room  170  from  the  control 
room  is  to  be  opened. 


6.4.2  The  pyro  technician  shall  enter  room  170  and  move  the  junction 
box  switch  to  the  "BULB"  position. 

6.4.3  Remove  blasting  cap  leads  from  junction  box. 

6.4.4  Inspect  the  shock  plate  to  insure  all  explosive  devices  fired 
properly. 


[v] 

ir 

[\j 


WARNING:  If  all  explosive  items  did  not  fire,  refer  to 

Section  10.5  in  ED73-SHK-FOP-004  (see  Appendix  A). 

6.4.5  The  BSM  shall  be  visually  inspected  for  damage  resulting  from 
the  pyro  shock  test.  Any  anomalies  will  be  recorded.  All  other 
personnel  shall  remain  in  the  control  room  or  in  the  clear  area 
until  the  "ALL  CLEAR"  is  given  by  the  MSFC  TE.  ^ 

6.4.6  MSFC  TE  indicates  all  clear  for  appropriate  personnel. 


Post  Test  Removal  from  the  Pyro  Plate 


6.5 


6.5.1  Have  a certified  fork  lift  (500  pound  minimum)  ready  to  load  the 
BSM  and  pallet  onto  the  transport  truck. 

CAUTION:  Exercise  care  not  to  entangle  or  tug  on  the  motor 
grounding  strap  during  the  following  lifting 
operations. 

6.5.2  Tighten  the  lifting  straps  using  the  overhead  crane  so  that 
the  bolts  can  be  loosened. 

6.5.3  De-torque  and  remove  the  bolts  that  attach  the  brackets 
to  the  pyro  plate. 


\/C 


CAUTION:  The  following  steps  involve  working  with  a suspended 
load.  Keep  hands  and  feet  out  from  under  the  load. 


6.5.4 

Remove  custom  shims  and  place  in  labeled  bag  for  use  in  the 
vibration  tests. 

6.5.5 

Lower  the  motor  to  waist  height. 

6.5.6 

Rotate  the  motor  90  degrees  so  that  the  brackets  can  be  mounted 
on  the  pallet. 

6.5.7 

Using  the  overhead  crane,  place  the  motor  on  the  pallet  so  that 
it  rests  on  the  aft  skirt  support  brackets  and  is  aligned  with  the 
pre-drilled  bolt  holes. 

6.5.8 

With  the  test  item  resting  on  the  brackets,  unhook  the  belly 
straps  from  the  horizontal  stabilizing  bar. 

6.5.9 

Bolt  the  test  item  to  the  pallet  using  the  provided  fasteners  for 
transport  to  vibration. 

Motor  secured  to  Dallet  j/^S  MSPr  tt? 

[-K 

6.6 

Test  Report  and  Data  Requirements 

A final  test  report  will  be  submitted  to  UT/CSD  within  30  working  days  after 
testing  is  completed.  Three  copies  plus  one  reproducible  copy  of  this  report 
will  be  submitted  containing  shock  response  spectrum  (SRS)  plots  (with 
Q=10  value)  and  the  time  history  plots.  The  test  tolerances  shall  be 
overplotted  on  the  control  spectrum 

Model  numbers  and  serial  numbers  for  all  instrumentation  and  test 
equipment  shall  be  included  in  the  report . Test  setup  photos  should 
also  be  included  in  the  report. 


70  Post  TW  ya|ifirnffnil 

ab°V6  document  has  been 

have been  completed  (or 
b.  All  Procedure  changes  have  been  recorded  and  approved. 
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NASA 

National  Aeronautics  and 
Space  Administration 


George  C.  Marshall  Space  Flight  Center 

Marshall  Space  Flight  Center.  Alabama  35812 
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BSM  Delta  Qualification  Test 

Vibration  Tests  and  Packaging  Procedure 


This  Procedure  Describes 
Safety  Critical  Operations 


MSFC  - Cover  2 (Rev.  June  1980) 
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Re-check  System  Setup. 

Radial  Axis  Tests 
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(lifting  equipment) 
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L0  fifineral  Tnfortnn^ffn 
Scope 


LI 


2.0 


vibration  tetog^n  Bwste^Se^l  ^ re^uirements  to  perform 

v^nC0D8i8ta  (BSMX  The  test 

vehicle  dynamics  vibration.  ’ b t vlbratlon,  and 

*-2  Objective 

Verify  “w  Physical  and 

PSfhcu^ar  i„terest  for  thLeUtolZ  ,f>Paratio°  Of 

using  EA9394  adhesive  Thp  th®  comPonents  bonded 

include  the  throat  insert,  ™e  ce^Zl^  U8>  “*»  adhesive 
grain  support  rod.  ^ uisert,  and  the  igniter 

ADDiirahfr  Dof,lltt1fnta 

MateriX a"d 

Safety 

Optional  Safety  and  Health  Administration 

Safety  Standard  for  Lifting  Device3  Md 
Basic  Safety  Manual 
Safety  Manual 

Ope  ration  s>Peratm^  Procedure  for  Safety  Critical 
Safety  and  Environmental  Health  Hazards 
RolSt  ^ra^d^rer?™8  Sh‘Pping  Ponnits  for 
Ha^^p^^rev^f  Hazarto^^,  Potentia 

MSFC  Program  for  Personnel  Certification 
Mishap  Reporting  and  Investigation 


MSFC-STD-5 13A 

EG5300.36A 
29  CFR 1910 

NSS/GO  1740.9 
NHB  1700. 1(V1) 
AMC-R  385-100 
EP01-SOP-01 

MM  1700.4 
MMI  1700.17 

MMI  1710.1 

MMI  1710.6 
MMI  1711.2 
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MMI  1845.1 


Hazard  Communication  Program 


MMI  6400.2  Packaging,  Handling,  and  Moving  Program  Critical 

Hardware 

MSFC-RQMT-1493  Electrostatic  Discharge  Control  Requirements 

MSFC-STD-1800  Electrostatic  Discharge  (ESD)  Control  for  Propellant  and 

Explosive  Devices 

MSFC-STD-126E  Inspection,  Maintenance,  Proof  Testing  and  Certification 

of  Handling  Equipment 

CSD-5597-93-1  Rev.  B Enhanced  Delta  Qualification  Test  Plan  for  Booster 

Separation  Motor  (BSM),  Aug.  6, 1993 

10SPC-0067  Rev.  A Specification  for  Booster  Separation  Motors  for  Space 

Shuttle  Solid  Rocket  Booster  (thru  SCN  014) 

3.0  Safety 

3.1  The  following  safety  criteria  are  in  accordance  with  ETOl-SOP- 
01,  Rev.  A.,  Standard  Operation  Procedures  for  Safety  Critical 
Operations".  If  safety  rules/regulations  are  not  followed, injury 
to  personnel  and/or  damage  to  test  items  could  occur. 

Emergency  telephone  numbers  are  as  follows: 


Safety 

4-0046 

Ambulance 

112 

Fire 

117 

Security 

44357 

Utilities 

43919 

Medical  Center 

4-2390 

Communication  Repair 

4-1771 

32  Prior  to  starting  work  in  4619  a visual  inspection  of  work  area 
shall  be  made  for  anomalies  by  task  supervisor  and  safety 
personnel. 

MSFCTE 

Date  / Time: 

3.3  Personnel  shall  not  work  or  position  themselves  beneath 
suspended  loads  unless  such  loads  are  securely  and 
adequately  blocked  up. 
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in 


3.5 


3.6 


3.7 


3.8 


3.9 


34  e?CtoSdfib/r,rhead  h»-t  shall  be  Iifted  , .. 

bars^d  sH^^betfl3  ” “*  ^ rfbSS  °&h 

ose.  but  must  be  raised  so'thit  l?oist  ifdes>«d  when  noT ' 
equipment  wiU  be  at  .east  seven  ' ln 

hoist  li A * 

according  to  fkp  ,Pn“e  operators,  and  rigger*  eh  n u 

m their  «»“stss  5:6’  “dsh^vfieed 

Certifications  checked  by: 

Date  / Time:  ojjz 

^te=K3aaar.ss-- 

X -*  a sling  ^ more 

2 ~ 11  (th->  f~^tdpS4s  (are) 

^H£3aSss«es- 

The  liftinor  nr  fwn- 


3 10  Th  vines. 

saS?53^ 

an  S-^ssssks 

Th^  operator*  are  to  wear  leather  gloves. 

The  primary  safety  hazards  associated  with  this 

3mi..  Wth  tlus  operation  are: 

31?2  L1?  operations 

3 133  f°  Ve,?t  Use  ^e  NOTE) 

3-13.3  Live  (Loaded)  Solid  Rocket  Motor 
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.0 


N0TE:  Sw ^SflVBFC^d  CsStc!^  " 

3.14  Any  time  a crane  is  being  used,  it  must  be  dogged  if: 

3.14.1  The  load  will  be  suspended  in  a static  condition  for  an 
extended  amount  of  time. 

3.1418  A crane  operator  crew  change  or  substitution  must  be  made. 

3.15  No  electric  power  tools  shall  be  used  near  the  Uve  test  item. 

Use  of  pneumatic  tools  is  acceptable. 

*» 

must  measure  less  than  1 ohm. 

3.17  All  personnel  ^ A 

stepPshmdd  be  performed  each  time  the  wrist  strap  ground  is 
broken. 

118 

TW  Items  Mill  Tnt  P-l-lrementa 
41  Test  Items 

The  test  item  for  the  vibration  tests  consist  of  a wlU 

eritec“n°e.  Tta  motor 

weighs  approximately  154  pounds. 


42 


weigns  appruiiuiat^aj  — — 

Meter  Serial  Number.  M£Zi§—  Conditioning  Temp £* 

Test  Requirements 


1-6 
' o 


45.1 


set  Tolerances 

be  tolerances  applicable  to  the  test  conditions  are  as  follows: 
Jnless  otherwise  stated  in  the  procedure) 


Vibration  Frequency: 

Test  Duration: 

Temperature: 

Sinusoidal  Control  Signal 
Maximum  Harmonic  Distortion 
Sinusoidal  Peak  Acceleration 


± 5% 

+10%,  -0% 
±5°F 
±10% 

+20%,  -10% 
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4.2J2 

4.3 

4.3.1 

4.3.1. 1 

4.3.1.2 

4.3. 1.3 


Composite  Root  Mean  Square 
Acceleration 

Acceleration  Spectral  Density 


±10% 

+100%,  -25% 
(+3dB,  -1.5dB) 


Test  Data 

the 

theln^e^LhbnJLthei?1iland  “}tiaIed  fey the  PeSn  making 
thp  naaYk  Page  ^ Slgne<*  ^d  dated  at  the  bottom  of 

by  entries-  “d 

Test  Condition.^ 

The  live  delta  qualification  motor  will  be  vibration  tested  at  a 
qualification  motor  this  procedure  controls. 

SFnCo^'  *“  *»  — *- 

(MET  team  phone  number....876-2465). 

10  miles  during  any  time  that  a live 
BSM  is  in  building  4619,  the  MSFCTE  shall  make 

fSw?ementojtor£8C0nnect  the  motor  ground  from  the 
* found.  The  motor  shall  remain  ungrounded  until 
the  lightning  is  out  of  range.  * 1111111 

When  reconnecting  the  ground  after  a lightning  storm  a 
(X^ohm  resistor  should  be  connected  to  the  ground  wire  from  the 

After  the  specified  time,  disconnect  the  ground  wire  from 

225  2°un£and  r®“ove  the  resistor.  Recoan^t  the 
ground  strap  from  the  motor  to  facility  ground. 


4" 

Test  site’s  relative  humidity  JZji___MSFC  ^ 

44  Test  Equipment  ^ L'W*s 

4-41  and 

verified.  accuracy  and/or  calibration  has  been 


ic/' 


Calibration  Acceptable 


3 

•y  ■ — 

MSFCTE 

CSDTE 


449  D ^ CSDT 

Proof  Loading  of  Handling  Equipment  (required  for  PCH) 

4,4A1 

to  at  least  110%  of  this  weight  fi  p Si^  Ioad  (break)  tested 
performed  prior  to  any  hanchi^  “ust  be 

be  repeated  until  something  other  t£t  Xl does  not  need  to 

th^h  ha?dJlng  eQuiPment.  It  is  therefore  ?SM  18  Kfted  by  the 
the  break  tests  be  performed  ea^^vJ?  k rCOmmended  that 

commences.  The  break  tests  ahal^S^^e^M  teStlng 
The  proof  load  must  be  at  least  350  lbs. 

lower  to  gSd  thareeCtimesf  fi6®8  t^an  1 foot)  ^ 


a. 


b. 


4.5 

4.5.1 


SEE  APPENDIX  C FOR  THE  PROOF 
Test  Procedure 


test  inspection  sheets. 


-1.5.2 


this  P'S^|^ay°be^rf^medPPA°Ta1’  3 redli”e  chanSe  10 

>»hu»mn  of  the  MSFC  VSc  offSSSc  SE*  3 

deT-  front  the 

representative  tWl^X^ 

Test  Procedure  Deviation  (NASA  ^“Py  3S? Test 


5.0 


. , . Anoendix  A.  Photographs 
Procedure  DeviaUon  >8  P««"Wd^Appe 
of  any  discrepancies  shall  ai 


frnTTTr«i  nrnTTirn«^iUtiea 

5 1 Test  Witnessing 


Test 

All  tests  will  be  MSFC  test 

representative  and  USBI  rep  Notification  of  thc  sUrt 

engineer  will  also  witness  the  testing.  authorized  ur/CSD 

of  each  test  shaU  ^^^d  the  MSFC  safety  representative 
and  USBI  representehves  an  advance, 

and  test  engineer  at  .east  ^ n 


MSFC  Safety  Notified 

UT/CSD  Notified 


ISL 
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5.3 

5.4 
55 


Ul/wu  1’"“" — 

..  q_m  coordinator  for  the 
The  MSFCM  -S-aVSK  directed  by  the 

test  engineer. 

Jim  McG®t^v^gl  SdS-  test  activities.  . 

photographic  coverage  o notified  [Y 

m involved,  lab  directors  and  division  chiefs  shall  he 

prior  to  testing.  ...  „Vmll  be  \> 

8hock  tcs‘ slte' 


Area  secured? 
Comments: 


MSFC  TE 
MSFC  SE 


g0  YihfffdftB  Testa 

6.0.1  Make  sure  the  CSD  TE  has 
vibration  tests. 


reviewed  the  calibrations  for  the 


ai  Re-check  system  setup 


the  vibration  test  room  from  the 

Verify  chamber  temperature. 
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S>  'S 

i — i 


6-2  Radial  Axis  Tests 

6-2-1  Assemble  the  lee  ann^ 

6„„  pPort8  on  the  condition,^  chamber. 

S-2-2  L*/?  Off  Vibration 


0-2-2. 1 The  following  levels  ani)  j-  • 

Frpniionm,  /tt_\  wiius. 


Ereouei^pY 
20 

20  to  55 
55  to  200 

200  to  280 

280  to  1200 

1200  to  2000 
2000 


6Z3  Boost  Vibration 


Composite:  6.9grm8 


Level 

0-017  g2/Hz 
+6  db/octave 
0.077  g2/Hz 
*11  db/octave 
0.022  g2/Hz 
*4.5  db/octave 
0.010  g2/Hz 


P€if(Q-h'Of] 

#2 


5-e^.  Thvidbor} 


Frequency 


20  to  200 
200  to  350 
350  to  1000 

1000  to  2000 
2000 


6.2.4 


Composite:  14.0  gnns 
Vehicle  Dynamics  Vibration 


Level 

0-54g2/Hz 
*12  db/octave 
0.060  g2/Hz 
-6  db/octave 
0-015  g2/H2 


6-2.4. 1 The  following  levels  and 

tests.  Vibrate  the  mo“^ryt°foUoawPaPly  f°r  the  4*—ta 


Frequency  fffc) 


5 to  10 

10  to  40 


Leve] 

0.7  gpeak 
3.7  g peak 


Sweep  Rate:  3 octaves  per  minute 
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63  Tran  W *ff 

ansport  Motor  Prom  Room  166  to  I -i  ^ ^ 

631  *—  % suPports  from  _,,%t°  ^ *>'  ^ Axis 


fill  P , - xoo  to  Room  li 

3 2 DlSCOnnect  the  conditioning  unit  f™  .u 
6.3.3  Insertion  certificaf  u 6 C°nditl0nine  Camber, 

cranes  in  4619  . °nS  8ha11 1)6  Provided  for  the  overhead 

"*  B,dg-  4619  ™'  156  certification  provide 

Cnme#2,Bldg.4619„n.  158  certification  pmvided  ^ 

nig  beam  assembly  certification  provide 

Lifting  rings  (D-rings)  ^ 

UTION'  ^H£u.g°‘  10  <Usconnect  ‘be  m„tor 
CAUTION: 

®“  Using  the  overhead  crane,  fift  the  a- • . “ 'he  IOad- 

vi  ration  table  and  Place  it  on  cham^  off  of  the 


f\/C^ 

Ttrv 


/ 


— H‘«ce  it  on  the  floor  «*  or  the 

63g  v^ameWh-^-remove_^^  T,o,„. 
ground”ontortS  COnne<:tion  °D  the  “““or  end  at  the  facility 

£SteH^ 

^i^spr^der^ar  b^^to^hToverh^t/^^^6^^1^1 
Remove  adapter  plate  to  vibration  table  fasteners. 

lmON  ShCumn"*  40  di*co“«‘  ‘be  motor  ground 


vY's' 

s' 


CAUTION;  The  following  steD  invnl 


6 3 10  roU^art^  ^ m0t0r  °ff  °f  th®  table  ***  place  ifc  on  the  facility's 


6.3.12 


Open  the  doors  that  enter  the  high  bay  in  room  158. 


CAUTION:  Make  sure  that  the  ground  strap  is  long  enough  to 

to  Ae  otoeT  dUriDg  **  ^Port  from  oSe  room 


[j/ 


6.3.13 


Slowly  pull  the  motor  using  the  roll  cart  from  room  156  to  room  158 
Be  sure  to  place  the  cart  directly  beneath  the  overhead  crane. 


* Q ^ WTCIUCaU  Llttllc, 

6.3.14  Attach  spreader  bar  to  lifting  si  i aj>g=aHd  the  over^ead^CKme^ 
CAUTION:  caretol^not  to  disconnect  the  motor  ground 


6.3.15 

6.3.16 

6.3.17 


CAUTION:  ThefoUowing  step  involves  working  with  a suspended 
load.  Keep  feet  and  hands  out  from  under  the  load. 


6.3.18 

6.3.19 

6.3.20 
64 


Using  the  overhead  crane,  lift  the  motor  from  the  pull  cart 
and  place  it  on  the  vibration  table. 

Align  the  adapter  plates  with  the  holes  on  the  table. 

Fasten  the  adapter  plates  to  the  table  using  the  facility  supplied 
fasteners.  Torque  these  fasteners  to  65  ft-lbs.  PP 

Record  torque  value:  G • ks  MSFC  QA 

Torque  wrench  SN:  fiTLw  - z -£c£_ 

Remove  all  lifting  hardware. 

Attach  accelerometers  to  the  motor  (see  Fig.  2) 

Reconnect  accelerometer  wires. 

Thermal  Conditioning  Setup  for  Tangential  and  Longitudinal 


[\2^ 


6 41  th^moto°rVerhead  CranG  40  PlaCe  condition^g  chamber  over 

6A2  9™*  chamberis  in  place,  attach  the  necessary  hoses  and 

instrumentation  from  the  conditioning  unit  to  the  chamber. 


[vT^ 

ij/ 


6.4.3  Make  sure  the  chamber  thermocouple  is  in  the  correct  position 
for  measuring  the  air  temperature  around  the  motor. 

6.4.4  Make  sure  the  motor  ground  strap  is  secured. 

6.4.5  Activate  conditioning  unit  and  monitor  the  temperature  until  it 
has  stabilized  to  the  desired  temperature. 

Record  time/temp,  when  stabilized:  £ \ ^ ■ 

Record  total  time  out  of  conditioning:  1 

6.4.6  Recondition  motor  for  twice  the  time  out  of  conditioning  if  out  more 
than  30  minutes. 

Reconditioning  necessary:  (Yep*  No 

If  yes,  how  long  does  motor  need  reconditioned?  2L 

6.5  Tangential  Axis  Tests 

6.5.1  Lift  Off  Vibration 

6.5.1.1  The  following  levels  and  conditions  apply  for  the  lift  off  vibration 
tests.  Vibrate  the  motor  only  as  follows  for  a duration  of  60  seconds: 


Frequency  (Hz) 

20 

20  to  75 
75  to  1000 
1000  to  2000 
2000 


Level 

0.016  g2/Hz 
+3  db/octave 
0.060  g2/Hz 
-3  db/octave 
0.030  g2/Hz 


Composite:  10.0  grins 


tvK 

[vT^ 


6.5.2  Boost  Vibration 

6.5.2. 1  The  following  levels  and  conditions  apply  for  the  boost  vibration 

tests.  Vibrate  the  motor  only  as  follows  for  a duration  of  120  seconds. 

Frequency  (Hz)  Level 


20  to  800 
800  to  2000 
2000 


0.24  g2/Hz 
-4  db/octave 
0.071  g2/Hz 


Composite:  18.4  grins 


6.5.3  Vehicle  Dynamics 

&M1  for  the  vehid*  *— ■« 


FreQUftnr»Y  fff ^ 


5 to  10 
10  to  40 


Level 

0.7  gpeak 

4.3  g peak 


m' 


Sweep  Rate:  3 octaves  per  minute 
6.6  Axis  Change  From  Tangential  to  Longitudinal 

6.6.1  Disconnect  conditioning  unit  from  conditioning  chamber. 

6.6.2  Attach  overhead  crane  to  the  conditioning  chamber.  ^ 

6.6.3  Slowly  lift  the  conditioning  box  off  of  a j S 

¥-  time  of  chamber  removal:  l/'oo  Pn. 

6f?4  Vn  fanners  o V_  '*£ 

gro^d“^to^SlCOnneCti0n  °n  the  m0t#r  and  “«•  facility 

6.6.5  Remove  adapter  plate  to  vibration  table  fasteners.  f 

6.6.6  Unhook  control  accelerometer. 

CAUTION:  Becaretol  not  to  disconnect  the  ground  when 
changing  the  axis  on  the  table.  en 

CAUTION:  The  following  step  involves  working  with 

load.  Keep  feet  and  hands  out  from  unde^ thef  UnuL*^ 

667  aS3embly  900  *•  d -ane.  yf 


wT^ 

i\}^ 

[vr^ 


668  Kplate  to  wbration  tabie 

Record  torque  value:  _Cjl  ii_Hj  MSFCQA  £C. 
Torque  wrench  SN:  Z£C£ 

66-9  Connect  control  accelerometer. 


c-  , 
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6.6.10  Reconnect  lifting  hardware  to  the  conditioning  chamber  and  place  it 
over  the  motor.  Reconnect  chamber  legs  as  necessary. 


6.6.11  If  necessary,  re-attach  hoses,  instrumentation,  etc.,  before  starting 
conditioning  unit. 

6.6.12  Start  conditioning  unit.  Monitor  until  it  has  stabilized  to  the 
desired  temperature. 

Record  time/temp,  when  stabilized:  / / < 2.Q? 

Record  total  time  out  of  tolerance:  Zk  ^ 1 A 


6.6.13 


Recondition  motor  for  twice  the  time  out  of  tolerance  if  the  time 
out  was  greater  than  30  minutes. 


Reconditioning  necessary:  Yes 

If  Yes,  how  long  does  the  motor  need" reconditioning? 


iX' 

[vj/ 


6.7  Longitudinal  Axis  Test 


6.7.1  Lift  Off  Vibration 

6.7.1.1  The  following  levels  and  conditions  apply  for  the  lift  off  vibration 
test.  Vibrate  the  motor  only  as  follows  for  a duration  of  60  seconds. 


Frequency  (Hz) 
20 

20  to  75 
75  to  1000 
1000  to  2000 
2000 


Level 

0.016  g2/Hz 
+3  db/octave 
0.060  g^/Hz 
-3  db/octave 
0.030  g2/Hz 


Composite:  10.0  grms 


6.7.2  Boost  Vibration 

6.7.2. 1  The  following  levels  and  conditions  apply  for  the  boost  vibration 

test.  Vibrate  the  motor  only  as  follows  for  a duration  of  120  seconds. 


Frequency  (Hz)  LfiZfii 


20  to  800 
800  to  2000 
2000 


0.24  g2/Hz 
-4  db/octave 
0.071  g2/Hz 


Composite:  18.4  grms 


Cwb  'T'CAsS  ^ p0c, -f  7^  -f 


pC  CT  f O fj 


(C.6) 


Lcc^e  fezc  Me at  JlcLTs 


• * ft  •*,*>*&  Beers,  (^(sty^T) 

° ~ e°tTs  C&Ty  S y 

6b  ~ OK  Ay  ^ 


% 
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7.0 


6.7.3  Vehicle  Dynamics 

6.7.3.1  The  following  levels  anr?  /.  j-  . 

test.  Vibrate  the  ^ 016  dynamics 

Zreonan^y 


b/ 


5 to  10 
10  to  40 


Levef 

°-7  gpeak 
^•3  g peak 


6.8 

Sweep  Rate:  3 octaves  per  minute 

Post  Test  Inspection 

6.8.1 

MSFCSTEte«^^  by  the  MSFC  QA 

vibration  testing.  or  exter*or  damage  resulting  from 

duanu^ 

Remove  all  instrumentation. 

6.8.2 

69 

Data  Requirements 

ir 

Tpflf  Flirts • 




Conditioning  Chamber  Removal 

ey  + *• 


-*v«>vfai 

11  ^™““^toe°Xr^nStrUmentation  hinders 

off  of  the  «br"nhont^d3pllie  m theVr^00'1^8  Chamber 

7.1.3  Move  chamber  out  of  the  way 

ground“ontert^tCOmieCti0n  °n  ^ motor  at  the  facility 

7-1.6  Remove  vibration  table  insulation. 


ftr^ 

bjT 

\s^ 

wf' 

\yf~ 

l vf 


7.2  Aero  Heat  Shield  Removal 


WARNING:  Removing  the  Aero  Heat  Shield  exposes  the  motor's 

propellant  grain.  Personnel  should  use  caution  during 
any  operations  with  and  exposed  grain.  Tools, 
watches,  eye  glasses,  etc.,  should  be  tethered  (if 
necessary)  to  prevent  dropping  anything  into  the 
motor. 


7.2.1  Make  sure  the  motor  ground  is  secured. 

7.2.2  Make  sure  verified  wrist  straps  are  being  worn  by  the  personnel 
removing  the  aero  heat  shield. 

122  Remove  the  fasteners  from  the  Aero  Heat  Shield. 

Place  the  fasteners  in  a marked  bag. 

7.2.3  SLOWLY  remove  the  Aero  Heat  Shield. 

7.2.5  Remove  the  heat  shield  seal.  Do  not  drop  the  seal  into  the  motor. 


\s/ 

wf 
t y 


7.3  Post  Test  Inspection  of  Motor  Propellant  Grain 

7.3.1  Make  sure  motor  ground  wire  is  secured. 

7.3.2  Clear  area  of  all  non-essential  personnel.  Only  the  grain  inspectors 
(2)  and  the  MSFC  TE  shall  remain. 

7.3.3  Verify  grain  inspector(s)  is(are): 


a.  Wearing  100%  cotton  coveralls,  shorts,  and  undershirts. 

b.  Wearing  a wrist  strap. 

c.  Wearing  tethers  and/or  tape  to  keep  eye  glasses,  rings,  and 
watches  from  falling  into  the  motor. 


7.3.4  Perform  grain  inspection. 
Cracked  propellant 


yes 


& 


If  yes,  give  approximate  location  and  size  of  crack: 


Other  comments  on  grain  condition: 

P.Ffrfrrvr« — P Fftrr» --^fn  Tf 


Grain  inspectors) 
MSFC  QA 


?'3'5  ^ 

- i/f  , 

was  received).  way  Ulat  11 

^.^j>  j -> 

7.4  Adapter  Plate  Removal  ^ 

7.4.1  Remove  the  adapter  plate  to  vibration  table  fasteners. 

7.4.2  Attach  lifting  straps  as  shown  in  Fig.  lb  (Appendix  B). 

CAUTION:  »ot£  discount  the  ground  while 

CAUTION:  The  foUowing  step  involves  working  with  a suspended 
load.  Keep  hands  and  feet  out  from  under  the  load!  d 

7A3  off  of  ^ vibration  table  and  move  to  an  area 

near  the  wood  supports. 

7.4.4  Lower  the  motor  so  that  it  rests  on  the  wood  supports. 

7.4.5  Rotate  the  motor  180°  so  that  the  adapter  plates  face  up. 


b 


7 46  to”^k^'Sfe‘t0adapterI>latefe8teoere-  Pl«e  fasteners 


“ ^Mect  th* 

CAUTION:  The  foUowing  step  involves  working  with  a suspended 
load.  Keep  hands  and  feet  out  from  under  th“toai 

7-5  Aft  Skirt  Bracket  Removal 


751  Sf“0V®  t.he  end  m°tor  to  bracket  fasteners  (12  places). 
Place  fasteners  in  a marked  bag.  v 

> L\ ScofZLi^Q-,  &T  rvr  TH< 

(^TTl\CfcWuL^TS . 


w( 


122 


V 


0 pv<e  -nve  . /frr) 


v^,V* 

fy%0>-7*- ** 
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CAUTION:  Be  careful  not  to  disconnect  the  ground  while 
lifting  the  motor. 

CAUTION:  The  following  step  involves  working  with  a suspended 
load.  Keep  hands  and  feet  out  from  under  the  load. 


1.52 

Lift  the  motor  to  waist  height  using  the  overhead  crane. 

[/ 

7.52 

Rotate  the  motor  180°  so  that  the  bracket  to  adapter  plate 
fastener  holes  face  the  floor. 

7.5.4 

Lower  the  motor  so  that  it  rests  on  the  wood  supports. 

[J / 

7.5.5 

Remove  forward  end  motor  to  bracket  fasteners  (8  places). 
Place  fasteners  in  a marked  bag. 

8.1 

Attach  2 D-rings,  180  degrees  apart,  and  one  lifting  strap 
to  the  aft  end  holes  of  the  motor. 

8.2 

Attach  the  "break-over”  brackets  (and  lifting  strap)  to  the 
appropriate  bolt  holes  on  the  forward  face  of  the  motor  case. 

8.3  Attach  the  aft  lifting  strap  to  the  overhead  crane  hook. 


EiK" 


CAUTION:  The  following  steps  involve  working  with  a suspended 
load.  Keep  hands  and  feet  out  from  under  the  load. 


8.4 


CAUTION:  Be  careful  not  to  disconnect  the  ground  while 
lifting  the  motor. 

One  person  (as  chosen  by  the  MSFC  TE)  shall  hold  the  lifting 
strap  on  the  forward  end  to  keep  the  motor  from  swinging  when 
lifted  from  the  aft  end.  Slowly  lift  the  aft  end  of  the  motor  to  bring 
it  to  a vertical  position. 

8.5  Raise  the  motor  so  that  the  aft  end  is  at  waist  height. 


&/ 


l\/ 


CAUTION:  The  following  steps  involve  working  with  a suspended 
load.  Keep  hands  and  feet  out  from  under  the  load. 


8.6 


Disconnect  the  "break-over"  brackets.  Place  brackets  in  a 
marked  bag. 


9.0 


Blacft  Motor  In  iShirminy  Cfrntninn 

9-1  Remove  liW  a~ l • 
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9.3 

9.4 

9.5 

9.6 

9.7 


9.8 


“ve^TieF^Tf""* the  lMk-ri»g 
of  the  shipping  container).  ' (&ee  Flg- 3 for  an  overaU  view 

°^8™  totherektfve  Sim  oflh  “d  b*arin?  Plate 

horizontal  center  line)  the  center  cuS  3traddle  “»  (imaginary 
hfi  center  insert...it's  keyed  to  the  hntt*0*  msert’  05  a unit  (do  not 
to  hnng  the  top  Pla«etSo^^&&‘  * ~ 

tie  Tod^  nuts,  beann8  PIate  f™m  the  tie  rode.  DO  NOT  remove  the 
Romove  and  discard  any  old  bags  of  desiccant, 
ofidwf  cwitadner.end  °f  ““  contaiaer  ground  strap  over  the  edge 

Va^^CrioTi?^"3^  “ is  fr<*  °fany 

22ZS&  * resistance. 

Resistance  measured: <_)  ^ 

verify  the  resistance  klohj,)11'  m0t0r  shiPP*n8  container  and 
Resistance  measured: 


9.9 


MSPCQA 
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ON  ^ a Upended 

CAUTION:  When  uata,  the  BSD  *>»  -“er  the  load. 

^ssSSSS*^'* 

Jf  after  30  minutes  #■,_ 

^jsaassssapr 

discharge  to  aUow  a slow 

safe^Md’  S™P ^Mtivtoe^lh*  aurface  exceeds 
* ■ and  evacuate  all  perso^zS  S®  »°Ofy 


™ Slowly  lower  the  mo'  • " “ Pe"°“e' *»  «d 

static  chaise.  °r  mto  the  container  while  monitoring 

Record  Stat  Gun  SN:  C IQU  5-^ 

CAUTION:  Make  M 

^ Attach  the  contain  ^ ° d ground. 

the  1/4-20 

Measure  res, stance  „ 1 * in-, 

Record  fn«VYe . an *1  A ‘ 


fup 


MSFCQA  //* 


9.14 

9.15 


j 6*«uua  (snouirf  k„  t “s*Ib8. 

Record  torque  value:  jCfl  ^ - 
Torque  wrench  SN:  j; 

Resistance  Measured  / a 

— ^ MSPCQA  , 

Disconnect  ground  wire  connecting  rt. 

wunecting  the  motor  and  a^im. 

Remove  lilting  hardware.  facdity  ground. 


[\/ 


9.16 


KRSSE  'SsSsiS:  “ 3 -'■■• 

to  20  in-lbs  ±2  in-lbs. 


Record  torque  value:  "ZJl. 


jA 


I In  ^ MSFCQA.  dc  - 


Torque  wrench  SN:  


9.17 


CAUTION:  Make  sure  that  the  top  bearing  plate  ^ indexed  to  the 
CAUlioiN.  ca8e  q.D.  ^ is  resting  Oat  on  the  top  of  the 

flange. 

Also,  make  sure  that  the  grounding  strap  terminal 
and  attach  nut  and  bolt  head  is  positioned  in  the 
clearance  hole  in  the  plate* 

Place  twelve  (12)  16  unit  size  bags  of  fresh  desiccant  into  the  I 

container  in  the  cavity  around  the  top  bearing  plate. 

pat  ITT  ON-  Once  the  bagged  desiccant  has  been  put  into  the 
CAU  ‘ container,  the  remaining  packaging  steps .mus*  . 

be  completed  immediately  and  the  container  closed 
to  prevent  the  desiccant  from  over  exposure  to  free 
air  circulation. 

It  after  the  desiccant  has  been  placed  into  the 
container,  the  packaging  cannot  be  completed, 
close  the  container  until  packaging  can  be  resumed. 


q ift  Install  the  top  cushion  insert.  Make  sure  that  its  index  slot,  on 
9 Se  botJom  matches  with  the  index  block  on  the  top  beanng 

plate. 

q 19  Place  the  motor  log  book  and  any  other  reqmred  documentation 
toto  a suitable  size  electrostatic  free  plastic  bag  (3M  velostator 
Richmond  Pink  Poly)  and  place  into  the  stowage  slot  provided 
in  the  top  cushion  insert. 

Q20  Place  the  container  lid  onto  the  container,  making  sure  that  there 
is  no  foreign  matter  on  the  lid  gasket  or  container  run. 

9J21  Install  the  lockring,  with  its  bolt  flanges  P°8i^^  ^red) 
between  the  container  humidity  mch^tor  ^d  hftrng  gnp. 

Install  the  bolt  and  nut  and  torque  to  6 ft-lbs  ± 1/2  ft  lbs  ( 

Record  torque  value:  _ L fh  - MSFCQA M=. 


flgcqfahl 

XHL9-2J-9J, 

[vr 

t/ 


Torque  wrench  SN: 


NOTE:  The  lockring  shall  be  tapped,  using  a rubber  mallet, 

at  various  points  around  the  ring  during  bolt  tightening. 

q 99.  jnqfrall  a standard  wire  and  lead  seal  through  the  provided  holes 

in  the  lockring  bolt  flanges.  8eCu?rremg  a QC  prooo  die  engraved, 
with  UTC  & No.—*  y 

NOTE:  Before  shipping,  USBI  personnel  shall  make  sure  the 

shipping  container  is  properly  labeled.  Reference  CSD  s 
Material  Handling  Card,  Rev.  C,  dated  6-23-89  sections 
10  and  subsequent. 


10.0  Tsst  Report 

A final  test  report  will  be  submitted  to  UT/CSD  within  30  working 
days  after  testing  is  completed.  Three  copies  plus  one  reproducible 
copy  of  this  report  will  be  submitted  containing  the  following 
information  as  a minimum: 

A.  A description  of  test  mounting  and  setup  and  location  of 
instrumentation  with  two  sets  of  color  still  photographs 
(8-1/2  by  11  inches)  of  setups  and  instrumentation  close-ups. 

B A list  of  all  instrumentation  and  equipment  with  ranges  and 
’ plot  accuracy  of  all  acquired  data  with  objective  evidence  of 
calibration  status  at  the  time  of  tests. 

C.  Sketches  of  test  setups.  . . 

D.  Power  spectral  density  (PSD)  plots  of  all  acceleration  data. 

E.  The  results  of  all  inspections  and  tests  performed  i.e.,  data 
tapes,  data  plots,  and  completed  data  summary  sheets. 

F Any  alteration  or  deviation  from  this  procedure  will  be 
* described  in  detail  by  a Notice  of  Deviation  and  included  in 

the  final  report.  „ . . , .. A 

G.  Model  numbers  and  serial  numbers  for  all  instrumentation  ana 

test  equipment  shall  be  included  in  the  report . 
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Boat  t..*  Vm'fii miim 

*e  ab»™  document  has  been 


d^“b;n^7SuT  have  been  competed  („r 
Submitted  Verified  by:  ___  ',77 


Submitted  Verified  by: 


Test  Engineer 
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(A)  CHOKED 


(B)  SADDLED 


(C)  3-D  IN  SADDLED  POSITION 


FIGURE  1.  LIFTING  STRAP  ATTACHMENTS 

DRAW*  BY: 


131 


BOTTOM  BEARING  PLA 


BOTTOM  CUSHION  INS] 
MOLDED  RUBBERIZED  CUR] 
6-LB/FT  , PPP-C-1 120 


SKII 


FIGURE  3. 


DRUM 
TIE  - ROD 


HUMIDITY 
INDICATOR  & 
PRESSURE 
RELIEF 
VALVE 


1"  DIAMETER 
CLEARANCE 
HOLES 


TOP  BEARING 
PLATE 


VIEW  LOOKING  DOWN 
AT  OPEN  DRUM 


FIGURE  4.  Top  View  of  Shipping  Container 


DRAWN  BY: 
KJ4TTCHELL/EPS4 
4/W3 


134 


BSM  MOTORS  S/N  1000734  AND 
S/N  1000738  PYROSHOCK  TEST 

DATA 


Pyrosfiock  Test  Ua  la 


<Mttn  of: 


^siskkss?- 


ED73f93-94) 


TO; 
FROM: 


October  s,  1993 


Wll/Mr.  Saltl, 

ED77/Mr.  Brewster 
ECT:  S8B  Booster  Se 

OuaIificatiEeP® cation  Motor  . ^ 

^oteohnic  Sh  CP#  Shoc)t 

SoStT“jt!|  SeptetolrCfoi0n  tests  "ere 

^^S^iBrsi^Sissr  •?srrv 
U9USt  19«.  atl°n  Te«  Pto5d^er%^u«encS|^| 

The  test  cot  fBSM“TcP-EP54ooi  ?g  to 

Piate  f r om  thf  Co?sisted  of  ha  • ' *d 

horizontal! v Ceiling  0f  thh' ?gin9  a 4/  v ft, 

^h^test  ^setu^^^^nted  ^to  Middle  of ^tb^^^o^tbe  ^bsm 

cePs  an< 

;;r: 

— &SS? - 

^ in  enclosure  3. 
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The  calibration  dates  of  pertinent  hardware  is  shown  in 
enclosure  4.  At  least  one  measurement  point  in  the  horizontal, 
vertical,  and  normal  direction  from  the  four  accelerometer 
locations  was  required  to  meet  the  shock  specification  test 
criteria. 

The  test  data  is  enclosed  in  appendix  B.  The  first  plot  is  a 
time  history  of  the  real  time  shock  recorded  over  a 25  mili- 
second  interval  and  the  units  are  G peak  versus  time.  The 
second  plot  is  a Shock  Response  Spectrum  (SRS)  analysis 
computed  over  the  frequency  band  from  50  to  10,000  Hertz  and 
its  units  are  G's  versus  frequency.  The  SRS  analysis  is 
completed  on  both  positive  and  negative  data  points  and  both 
curves  are  on  the  plot.  The  specification  and  tolerances  have 
been  added  to  the  plots. 

A deviation  was  issued  against  the  response  data  being  higher 
than  the  allowed  +6db  tolerance  level  for  all  axes.  These 
exceedances  were  in  most  cases  not  significantly  higher  than 
the  allowable  tolerance  and  occurred  in  narrow  bandwidths. 
Nevertheless,  these  exceedances  were  impossible  to  eliminate. 
The  deviation  is  enclosed  in  appendix  C. 


Steve  R.  Brewster 

Chief,  Dynamics  Test  Branch 

Enclosure 

cc: 

CS0 1/Richard  Leonard 

EDI 3/Roy  Winkle 

ED2 3/Robin  Ferebee 

ED71/Gerald  Waggoner  - w/o  end. 

ED73/Jim  Herring 

ED73/File  Copy 

EP54/Jim  Niblett 

EP54 /Matt  Bevill  (3  copies) 

* USBI/Don  Wencil 
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4’  x 8-’ 


1/2'  Fixture  Plate 


BSM  Pyroshock  Test  Setup 
Front  View 


□ Denotes  accelerometer  location 


37 


BSM  Pyroshock  Test  Setup 

Back  View  K 
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celerometer  location  lasting  cap  • 


ITEM 

MFG 

Model 

# Rea'd 

Accelerometer 

Endevco 

2225M5A 

12 

Shock  amplifier 

Endevco 

2740B 

12 

FM  Tape  Recorder 

DataTape 

3700J 

I 

Shock  Analyzer 

GenRad 

2518 

1 

: 3 
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SHOCK  AMPLIFIER  CALIBRATION,  MODEL  2740B 


S/N 

DUE  DATE 

FT80 

1/22/94 

FT73 

12/25/93 

FT77 

12/29/93 

FT74 

12/25/93 

FT75 

12/25/93 

FK21 

12/28/93 

FT72 

10/21/93 

FJ05 

12/29/93 

GB75 

12/24/93 

GB72 

12/29/93 

GB73 

12/29/93 

GB69 

12/24/93 

SHOCK  ACCELEROMETER  CALIBRATION,  MODEL  2225M5A 


S/N 

DATE 

GN25 

8/20/93 

GN36 

8/20/93 

GM66 

8/20/93 

GM67 

8/20/93 

NW66 

8/20/93 

A09H 

8/20/93 

A22H 

8/20/93 

A26H 

8/20/93 

A33H 

8/20/93 

A42H 

8/20/93 

A91D 

8/20/93 

A93G 

8/20/93 

STANDARD  ACCELEROMETER  CALIBRATION,  MODEL  2270 

S/N  DUE  DATE 
SA04  8/31/93 


'/JC  ■ 
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Appendix  A 
Photographs 
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ORIGINAL  PAGE  IS 
OF  POOR  QUALITY 


yRKBNAL  PAGE  & 
OF  POOR  QUALITY 


3K161WA1.  PAGE  16 
Of  KXH?  QUALITY 


Appendix  B 
Test  Data 
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Appendix  C 

Specification  Exceedance  Deviation 
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FIGURE  1 . PYRO  SHOCK  CONTROL  EQUIPTMENT 


BSM  MOTORS  S/N 1000734  AND 
1000738  VIBRATION  TEST  DATA 


National  Aeronautics  and 
Space  Administration 

George  C.  Marshall  Space  Flight  Center 

Marshall  Space  Right  Center,  AL  35812 


to  Ann  of:  ED73  (93-101) 


November  1,  1993 


TO:  EE ll/Mr.  Smith 

FROM:  ED73/Mr.  Brewster 


SUBJECT:  SRB  Booster  Separation  Motor  (BSM)  Vibration 

Qualification  Test  - SRB-QUAL-ED9 3-061 


The  Booster  Separation  vibration  qualification  tests  were 
completed  on  two  BSM  motors  SN  100034  and  SN  100038  on 
September  20,  1993.  Vehicle  dynamics,  random  liftoff  and 
random  boost  tests  were  performed  on  each  motor  in  all  three 
axes.  The  tests  were  run  as  specified  in  Document  BSM-TCP- 
EP54-001,  Title  "BSM  Delta  Qualification  Test,"  dated  August 


Two  control  accelerometers  and  two  axial  response  acceler- 
ometers were  used  for  each  test.  The  accelerometer  locations 
and  test  axes  are  shown  in  figure  1.  All  instrumentation  used 
for  the  test  are  shown  in  table  l. 

This  report  contains  all  of  the  required  data.  Any  questions 
concerning  this  report  should  be  directed  to  Mr.  J.  McGee  at 
544-1136. 


Steve  R.  Brewster 

Chief,  Dynamics  Test  Branch 

Enclosure 

cc: 

ED23/Mr.  Ferebee 
ED73/Mr.  Hofmann  (4  copies) 
EP54/Mr.  Bevill  (3  copies) 
ED73/File  Copy 
USBI/Mr.  Tieman 
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Date  of  Test: 


Ozll 


Test  Article  Serial  Number: 
Test  Requirements  Documents : 


FOP's  Attached: 


Type  of  Test: 


PREPARED  BY: 


APPROVED  BY: 


?est  Ehgineer/ED73 


Engineering  Technician/ED73 


Steve  R.  Brewster/ED73 
Chief,  Dynamics  Test  Branch 


APPROVED  BY: 

Quality  Assurance 
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Date 


Date 

Date 


PURPOSE 


This  procedure  cefir.es  ohe  seeps  necessary 
check-cue  fer  ar.c  che  execution  cf  vibration 

SCOPE 

This  procedure  includes  ease  levels, 
documentation  necessary  for  the  Tese  Engines 
and  shock  teses . 

APPLICABLE.'  DOCUMENTS 

DST-FOP-7S-Q02  FACILITY  OPERATION  PROCEDURE  (MARCH  21,  15=2} 

GENERAL  REQUIREMENTS 

The  Test  Engineer  will'  be  in  charge  of  all  preparations  an 
activities  during  the  vibration  test  phase. 

SAFETY  '* 

When  safety  critical  test  conditions  require 'personnel  access,  th 
Test  Engineer  will  assure  that  the  operation  procedures  an 
policies  set  forth  in  ETGl-SOF-Ol,  "Standard  Operating  Procedur 
for  Safety  Critical  Operations"  will  be  adhered  to. 

The  Test  Engineer  will  be  responsible  for  the  safety  of  persenne 
involved  in  the  test  activities;  and  will  be  notified  immediate! 
of  any  personnel  injury. 
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POET-TEST  YSEZTIC^TXOH 


Test  and  Checkout  Procedure  S 3"C^  L ~~  ~0(p  t 

teen  satisfactorily  completed  and  documented. 


OUST- 


199 


* Control  System  - H.P.  Model  5427A  S/N  1848A00160 

Charge  Amp  - Endevco  Model  2775A  S/N  783844 

784074 

784070 

783846 

783850 

* Power  Amplifier  - Ling  Model  PSE  335  S/N  108 
Shaker  - Ling  B 335  S/N  628191 

Voltmeter  - Keithley  193A  S/N  303426 

* Counter  - HP  5316A  S/N  2120A01228 

Tape  Recorder  - Datatape  37000  S/N  533772 

* Shaker  - UD  T4000  S/N  353906 

* Power  Amplifier  - ud  T360  S/N  731628 

Accelerometers  - Endevco  2227  s/N  CF31 

Endevco  2227  s/N  PA73 
Endevco  2226  S/N  HAS 9 
Endevco  2226  S/N  AB37 


Table  l 
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O/y  / j ^ lj 

TEST  OPERATIONS  SET-UP  tfADlA  C 

W C f TOO  \m4  L 
AXIS  &aj  *r/AL 

1.1  Verify  proper  calibration  of  instruments  to  be  used.  ✓ / r 

1.2  Verify  proper  calibration  of  accelerometers  to  be  used.  ✓ ✓ / 

1.3  Install  test  article  on  shaker  and  verify  test  axis.  ' / ' 

1.4  Install  accelerometer (s)  on  test  article.  ✓ * ✓ 

1.5  Verify  continuity  from  accelerometer (s)  to  charge 

J y 

amplifier  output (s)  j 


\ 


Torque  Values: 

Test  Fixture: 
Test  Article: 


. 

£m  55  m IML  ZLJJL 


Shaker  Usedt  Ub  '7~~—  U~ OQ 0 

Adapters;  used:.  {££  ^JU!AKI2^R  j) 


jr* 
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AN  DOM 


't\D0073+- 


203 


204 


SM  1(1007314 


IICLE  DYNAMICS  CHECK-OUT  ’ AXIS  RjlPlJ^U 

1.1  Verify  test  program  and  record  the  abort  level  below.  . >/ 

Abort  Level,-’  • . 

1.2  Perform  levels  as  defined  below  and  verify  with  plot. 

1.3  Record  the  followings 

Amplifier  Gain  

Charge  Amp.  F.S.  L 


-T  - L Q.  Hz  at  »07  - 1 imit  ~t /.J  dB 


L Q.  - Hz  at  .1  imit  — A3  dB 


. Hz 

at 

m a a in  a w m 

limit 

— s • s wo 

dB 

Hz 

at 

, 1 imit 

dB 

Hz 

at 

. 1 imit 

dB 

Sweep 

Rate 

3 

oc t/min 

Test 

level 

concurrence: 

. v; 

Component  Assessment  Branch  Date 


of 
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2 

.3 


LjEL&EjUmiA  Jjj  ) 000734* 

•ai>rooH  cvrcx-cirr 

* 

% *p y c 7 j//T JT it  "i  f ji / 

AZCZS  IrtN^CAi  fj/f*— 

Verify  test  prccren  end  record 

2i£S  eicrt  limit  b 

elev. 

•sms  abort  limit  

1 d3 

Perfsra  levels  as  defined  telcv  end  verify  v:u 

riot.  »/ 

E^ccrd  tie  folic  vine: 

. 

Amplifier  Gein  

ulZl 

Cierce  Arp . 7 . S . 

30  6 

2-0  Hr  % 

. £>/£  g2/h=. 

linirs  -h,3r  !•!>  db 

7i~  si  - 

. 00,0 

1 ini  ns 

Hr  - ,2000  Hr  3 

•0.70  " 

limits 

Hr  ’ - Hr  § 

lilies 

Hz  - H:  § 

limits 

Hz  “ Hz  § 

linizs 

Hz  - Hz  § . 

licits 

F=  - Hr  § 

1 iz.i  t.s 

Hr  ~ Hr  1 

limits 

Comocsite  = !0  G 

res 

Test  Tice.  — G 0 

Sac* 

— ast  Level  Concurrence: 


Cacacnent  Assessaer.1  3rencn 


Decs 
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2^ 

2 

2 


Verify  test  prccrs 


record  Rus 


RMS  erorh  linit 
Perfcra  levels  as  defined 
Record  the  foil ovine: 


***»  TkmWAL 


-asti  Laval  Caaccrrar.es: 

Caapcaeat  Assessaeaa  3racscia  Da 
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JiM  Im&JLIU 


iICLE  DYNAMICS  CHECK-OUT  f - ’ V ' • . 

■ — — • - ms  7 AtmateL 

'-1*1  Verify  test  program -and  record  the  abort  level  below.  J 


1.2 


-Abort  Level  . ' *'  J A l'  - \f> .?  ...'.v  " 

^er^orm  l*vels  es  defined  below  and  verify  with  plot.  - 


3 Record  the  following:. 

= -■  • 

- 

Amplifier  Gain  y 

. <4  0 7fi 

i • - 

Charge  Amp.  F.S. 

-—1SL.£___ 

....  _ i 

: - 

£.  - UL 

_ Hz  at  * 

, 1 i m i t 

~f—  It  Ha 

jjL- : i£_ 

_ Hz  at  • 3 

9 limit 

== — f » J Go 

HR 

— 

X 

N 

& 

rt 

, limit 

HP 

— 

Hz  at 

, limit 

HP 

_ Hz  at 

_ limit 

HP 

Sweep  Rate  = 3 

_ oc t/min 

• ■.  »*■  ... 

Test  level  concurrence: 

- ‘ , ;* 

Component  Assessment  Branch  Date 


JPf  ge. 


v»; 

of 
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*JCZS  U>NGl  TUP  fAlAL 


elcv. 
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dmrilmm  StL  imua 


RANDOM  C55CX-CUT 


Ve_i_y  tiSb  F^^FZ’an  sine  record  3 
RMS  eaort  limit 

Perfsra  levels  as  defined  belcv 
Record  the  f= 11c vine: 

Amplifier  Gain  j? 


XXZsl0At6)7 Vgjjf/iL 


PhlS  ehcri 


and  verify  vith  plci 


Charge  Amp . ?. s. 


VAA 


Hz  § 


C-VH= , 1: 


Hz  g 


-Z  § 


Hz  § 


Hz  § 


Hz  8 


Ccrpcsifa  = 


'est  Tine 


Hz  ? 

Gms 

/££  Sec. 


m:ts 


linirs 


'est  Level  Concurrence: 


Coapcnent  Assessaerrz  Branch. 


Date 
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-SJLimjjut 

[CUE  DYNAMICS  CHECK-OUT  ' V ~ ■ — c- 

■••••:  "•  UMGiTUDiajJJ 

•:l*i  Verify  test  program -and  record  the  abort  level  below.  . ^ 

" v Abort  Level  C; ' '•  ? *•  far  ■ 

1.2  Perform  levels  as  defined  below  and  verify  with  plot.  ,v  - 

1.3 


Record  the 

f ol lowing: 

= ■ 

• 

Amp  1 i f 

ier  Gain 

‘toyo 

— • * 

Charge 

Amp . F . S . 

Jji.S.. 

- 

' . . ■ * 

" v 

A JL. 

//} 

Hz  at  *7 

OB 
' f 

Lo_ 

- - £o__ 

_ Hz  at  , ? 

• I i IU  1 t 

9 1 imi t 

— 

_ Hz  at 

. 1 imi t 

_J  n 

— 

_ Hz  at 

y 1 ifni  t 

□ H 

_i  o 

— 

_ Hz  at 

, limit 

□ B 

jn 

Sweep  Rate 

* 3 

_ oct/min 

* ■ . - « y 

* \ " 

Test  level 


concurrence! 


Component  Assessment  Branch 


Date 


JP& ge i ’ -of 
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SH  I0007J4-. 


paNPQK  TSST  Ligr/vPP- 

• A XX8 

■ Record  a minimum  cf  30  seconds  of  calibration  signal  on 
tape  recorder. 

Set  fuli  scale  ranges  on  instrumentation  amplifiers  and 
note  on  data  sheet. 

Set  power  amplifier  gain  to  position  noted  during  random 
test  check-out . 

I perform  self  check  of  control  system. 

> Begin  test  sequence  at  - J2_  dB  from  full  level. 

S At  -A.  dB,  start  tape  recorder. 

7 Note  time  when  full  level  is  reached.  Jjbe  lA££ 

At  the  completion  of  the.  test,  set  power  amplifier  gain 
to  off. 

9 Stop  tape  recorder. 

10  Inspect  test  article  for  damage  or  degradation. 

II  Remove  test  article  from  shaker. 


fapiAL 

LanCtruvttML 

S_jL-r 

S_£_Z. 

/ / y 
✓ £ ✓ 

L ' t 

✓ ✓ ✓ 
s_  r ✓ 
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M umjmt 


RANDOM  TEST  flgg.TT 

AXIS 

Record  a minimum  c£  30  seconds  of  calibration  signal  on 
tape  recorder. 

Set  full  scale  ranges  on  instrumentation  amplifiers  and 
note  on  data  sheet. 

Set  power  amplifier  gain  to  position  noted  during  random 
test  check-out . 

I Perform  self  check  of  control  system. 

» Begin  test  sequence  at  - y dB  from  full  level. 

5 At  — Of  dB,  start  tape  recorder. 

7 Note  time  when  full  level  is  reached.  7% ff  LoC 

^ At  the  completion  of  the.  test,  set  power  amplifier  gain 
to  off. 

9 Stop  tape  recorder. 

10  Inspect  test  article  for  damage  or  degradation. 

II  Remove  test  article  from  shaker. 


VMsmuc 

LONdiTUfiiA/jL* 

{/  + V 
i/  * S 

tLJLJL 

u-i-JL 
f/  s 
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<lM  LM^ziik 


-iCLE  DYNAMICS  TEST  Ax  Is 

1.1  Record  a minimum  of  -30  seconds  of  calibration  signal  on 

tape  recorder. 

Set  full  scale  ranges  on  instrumentation  amplifiers  and 
note  on  data  sheet. 

Set  power  amplifier  gain  to  position  noted  during  sine 
test  check-out. 

self  check  of  control  system. 

Start  tape  recorder. 

Begin  sine  sweep. 

Note  time  of  DCS  "SWEEP  UP"  or  "SWEEP  DOWN"  indication 


1 .£ 

1 .3 

1 .<♦ 
1.5 
1 .6 
1 .7 


jAD/AL. 

mnswrUi 

U>nQiToM*4l 

S * IS 


Z. 

v.s  ' 

S ✓ y 


1.8 
1 .9 


1 . 10 


1.11 
1 .12 


light.  Ji  Efi.  SlA££_  LSA. 

During  first  sweep,  press  the  "SAVE"  button  on  DCS. 

If  more  than  one  sweep,  note  time  of  DCS  "SWEEP  UP"  or 

"SWEEP  DOWN"  indication  light.  ____ 

At  the  completion  of  the  sweep,  set  power  amplifier 
gain  to  off. 

Stop  tape  recorder. 

Inspect  test  article  for  damage  or  degradation. 


*L!L 


✓ ✓ » 
£ ✓ r_ 
✓ ✓ / 


i 

page  • of 
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215 


TEST  DATA  S/N  1000734 


216 


RANDOM, 


LIFT-OFF,  RADIAL  AXIS 


217 


CONTROL  L.O.  RAD.,  PART  1 

POST  TEST  ELAPSED  TIME  • 36  SECS  AT  .00  DB 

RMS  LEUEL  • 7. 03?  G'S  DELTA  F • 4.883  DOF*  S17  AUF*  16 

G SOR/HZ 


n> 


/ 

( 

7 

— “ 

j 

— — 

' — < 

t 

— — 

'ji; 

V 

V 

P 

/ 

/, 

/ 

«<: 

< 

- -) 

1 

— 

- 1 

\ \ 

L \ 

\ 

j \ 

A 

. L- 

L. 

F=f 

218 


HZ  LOG  B5I1,  LIFT-OFF  RADIAL  /CO0^3^ 


219 


BSH.  LIFT-OFF  RadjAL 


*1  Long.,  »md  «xi$  rssj 
POUER  SPECT^l  DENSITv 
BHS  L^EL  • 9.686 
6 SQP/H2 


220 


►Eioeei  n/s 


1>1  fRMi.,  FiO  HXIS  TES- 
MOUER  SFECTHftL  DENSITY 
RNS  LEOEL  • 8.47S 
0 SQR/H2 


221 


BSM  l.O.  RAD * ,5/N  1000734 


POUEft  spectral  density 
Pits  LEVEL  • 67.89 
0 SOR/HZ 


_ ® 
z « - ™ 


222 


BSPl  L.G.  RA&.,$/N  1000^34 


POUER  SPECIAL  DENS  ITS 
RNS  LEUEl  • 18. 3* 

a sr  1/hz 


223 


BSfn  L.o.  RAD.,$/N  1000734 


R8  TANG.,  Kf.D  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
HWS  LEVEL  • 7,98? 

<•  S0R/H2 


224 


S'N  100073* 


POUEP  59ECTR#L  DENSITY 
RHS  LEUiL  • 9.S85 
0 SQR/H2 


HZ  LOG  BSM  L.O.  RAD..S/N  1000734 


RANDOM,  BOOST,  RADIAL  AXIS 


226 


227 


228 


o> 

o 

i*U 


s 

.J 


229 


BSrt,  BOOST  RADIAL  /<*.><.>  ? 3*f 


230 


BSI1,  BOOST  RADIAL  /^OOT3Y 


(A 


I 


§ 


s - 
I « 

O o 

« CL 


231 


•Sft.  BOOST  RADIAL  ^ / OOO  f 


Ri  long.,  mis  test 
POUER  SPECTRAL  DEhSITv 
RHS  LE'iEL  • SS.08 
a S0R/H2 
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BSM  BOOST  RAD . # S/N  1000734 


TANC.,  RaD  axis  tEST 
POUER  SPECTRAL  DENSITY 
RMS  LEUEL  • 8.033 
C S0R/H2 
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►Eceeei  u/s  '-ow«  isoos  wsa 


R!  RAD. , RAD  AXIS  TEST 
POUER  SPECTRAL  DENS  I TV 
RHS  LEVEL  • 55.56 
G SQR/HZ 


234 


BSfl  BOOST  RAD . , S/fi  1000734 


R8  LONG.,  RAO  AXIS  TEST , BAD  DATA, ACCEL  CAME  OFF 
POUER  SPECTRAL  DENSITY 
RNS  LEOEL  • 6.349 
G SQR'HZ 
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BSn  BOOST  RAD.,  S/N  1000734 


POUER  SPECTRAL  DENSITY 
RMS  lEUEL  • 8.551 
6 SQR/H2 


BSH  BOOST  RAD. , S/N  1000734 


u. 

u. 

o 


u I 

o 

o 

<E 


o 

<x 

O) 

S;  £ 


Ui  U) 

*-•  o ® 


2 ^ 

s * 
5 & 


LD 

(O 


y> 


Ul  M 

r>  x 

« ui  \ 

« q:  -j  <k 
q:  Ui  o 

3 Crt  (A 

2?  p e 
<*  a CL  o 
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BSM  BOOST  RAD..  S/H  1009734 


RADIAL  AXIS 


VEHICLE  DYNAMICS 


238 


239 


/ CO  cj 


R1  TANG..  RAD  AXIS  TEST 

MEAS  DATAJ  CH  3 I POST  TEST  SUEEP  * 

UNITS 


BSI1.  U.D.,  S/N  1000734 


*ADW  RAD  AXIS  TEST 
*Ea$  DATAl  Ch  4 i post  TEST 

UNITS  SWEEP 


243 


BSfl,  U.D.,  S/M  100073^ 


fta  LONG . , RAD  AXIS  TEST 

MEAS  DATAI  CH  2 l POST  TEST  SUEEP 

UNITS 


HZ  LOG  BSH.  O.D..  S/N  1000734 


R8  TANG.,  RAD  AXIS  TEST 

iieas  data*  ch  3 * post  test 

UNITS 


245 


BSH,  U.D.,  S/N  1000734 


SWEEP  t 


246 


S'N  100073^  -(000 


fit 


o 


M 

X 

© 

© 


247 


:rr  > r tang.  ysj  s Do  6 7 3<y 


o 

ru 


o 


M 

Z 


248 


LIFT-OFF  TANG.  s//y  / OOto  '73^- 


Hi  LONG.,  TANG  AXIS  TEST 
POl  .R  SPECTRAL  DENSITY 
RMS  LEUEl  • 3. 54 l 
C SQR/H2 


249 


BSPI  L.O.  TANG.,  S/N  1000734 


Ri  TANG.,  TANG  AXIS  TEST 
POWER  SPECTRAL  DENS I TV 
RMS  LEUEl  • is. 91 
G SGR/HZ 


z 


9 

<s> 

OJ 


t? 

o 


tM 

I 


250 


BSH  L.O.  TANG.,  S/N  1000734 


ftl  RAD.,  TANC  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
RHS  LEUEL  • 4.977 
6 SOR/HZ 


251 


BSfl  L.C.  TAMG. , S/N  1000734 


RB  LONG.,  TANG  AXIS  TES 
POUER  SPECTRAL  DENSITY 
RMS  LEUEL  • 2.107 
G SOR'HZ 


252 


BSn  L.O.  TANG.,  S/N  1000734 


M tang.,  tang  axis  test 

POUER  SPECTRAL  DENSITY 
PHS  LEUEL  . 13.?9 
G SGR/H2 


253 


BSPl  L.o.  TANG. , S/N  1 000734 


R8  RAD.,  TANG  AXIS  TEST 
POWER  SPECTRAL  density 


Lft 


254 


HZ  LOG  BSPI  L.O.  TANG.,  S/N  1000734 


tangential  axis 
random,  boost 


255 


256 


BSff,  BOOST  TANG.  W / 060  7 3 f 


CONTROL  lOOST,  PART  2 

POST  TEST  ELAPSED  TINE  « 86  SECS  AT  .00  D6 

RNS  LEVEL  • 18.53  6'S  DELTA  F • 4.883  DOF-  602 

6 SQR/HZ 


[III 

m 


iiiih 


HZ  LOG  BSPI,  BOOST  TANG.  / /GOO  7 3V 


*1  tang,,  tang  axis  test 
pouer  spectral  density 

RttS  LEVEL  • 89.55 
<5  SGR/HZ 


259 


bsm  boost  tang.,  s/n  1000734 


P2  long,,  TANG  AXIS  test 
POUER  SPECTRAL  DENSITY 
P'is  LEVEL  . 4,572 
C SQR/H2 


261 


Bsn  BOOST  TANG.,  S/N  1000734 


P?  TANG.,  tang  axis  test 
P'-'WER  SPECTRAL  DENSITV 
PUS  LEVEL  • 24.86 
G S0R/H2 


262 


Bsn  BOOST  TANG.,  S/N  1000734 


263 


Bsn  BOOST  tang. , S/n  1009734 


TANGENTIAL  AXIS 
VEHICLE  DYNAMICS 


264 


CONTROL  V.D.,  TANG.  AXIS 
POST  TEST 


265 


BSfl.  U.D..  TANG.  &AJ  /OOO  7 


267 


bsm,  u.d.,  s/n  1000734 


Pi  RAD.,  TANG  AXIS  TEST 

MEAS  DATA)  CH  A i POST  TEST  SUEEP  t 

UNITS 


►EiDWI  N/S  ''(TA  'USB 


PS  LONG.,  TANG  AXIS  TEST 

HE AS  DATA i CH  2 i POST  TEST  SUEEP 

UNITS 


HZ  LOG  BSfl,  V.D..  S/N  1M6734 


270 


BSrt,  U.D.#  S/N  1006734 


R2  RAD**  TANG  AXIS  TEST 

flEAS  DATA  I CH  4 i POST  TEST  SUEEP 

UNITS 


271 


HZ  LOG  BSC).  U.D..  S/H  100073-4 


LONGITUDINAL  AXIS 
RANDOM,  LIFT-OFF 


272 


273 


BSfl,  LIFT-OFF  LONG.  5v\/  /GOO  *73 


Pi  LONG.,  LONG  AXIS  test 
POWER  SPECTRAL  DENSITV 
RMS  LEVEL  • 16.91 
G SQR/HZ 


274 


BSD  L.O.  LONG.,  S/N  1000734 


P'.  TANS..  LONG  AXIS  TEST 
POWER  SPECTRAL  DENSITV 
RMS  LEVEL  > 4.355 
C SQR/HZ 


BSfl  L.O.  LONG.,  S/N  1000734 


PI  RAD. , LONG  AXIS  TEST 
POWER  SPECTRAL  DENSITV 
RI1S  LEVEL  • 13.58 
G SOR/HZ 


276 


BSI1  L.O.  LONG..  S/N  1000734 


*2  LONG.,  LONG  AXIS  TEST 
POWER  SPECTRAL  DENSITY 
PUS  LEVEL  • 15.40 


HZ  LOG  BSfl  L.O.  LONG.,  S/N  1000734 


*£  tang.,  LONG  axis  test 
POUER  SPECTRAL  DENSITV 
PNS  LEOEL  • 3.5SO 
0 SGR/H2 


278 


BSK  l*o*  long*,  s/n  1000734 


Re  RAD..  LONG  AXIS  TEST, BAD  D.ATA.UIRE  LOOSE 
POUER  SPECTRAL  DENSITV 
RNS  LEVEL  • 7.014 
C SQR/HZ 


279 


BSD  L.O.  LONG..  S/N  1090734 


LONGITUDINAL  AXIS 
RANDOM,  BOOST 


280 


» 


o u. 


a. 

h- 

.J 

UJ 


Ui  Q 


Z 

o 

o 


(/> 

o 

CL 


•Sfl,  BOOST  LONG.  S^V  /GOO 


Rt  LONG,  LONG  AXIS  TEST 
POUER  SPECTRAL  DENSITY 
RHS  LEVEL  • 29.73 
0 SOR/HZ 


r 


<S> 


© 

© 

© 

fU 


© 

© 
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BSfl  BOOST  LONG* , S/N  1000734 


R1  TANG.,  LONG  AXIS  TEST 
POUER  SPECTRAL  DEHSITV 
RNS  LEUEL  * 5. 134 
G SOR/HZ 
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BStl  BOOST  LONG.,  S/N  1008734 


Rl  RAD.,  LONG  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
RMS  LEUEL  - 19.34 
GS0R/H2 
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BSfl  BOOST  LONG.,  S/N  1OO0734 


R2  LONG.,  LONG  AXIS  TEST 
POWER  SPECTRAL  DENSITY 
RMS  LEVEL  • 27. 43 
0 5QR/HZ 


287 


BSH  BOOST  LONG.,  S/N  1000734 


R2  TANG.,  LONG  AXIS  TEST 
POUER  SPECTRAL  DENSITY 
RMS  LEUEL  • 3.93? 

G SQR/HZ 


288 


BSM  BOOST  LONG.,  S/N  1000734 


POWER  SPECTRAL  DENSITY 
RMS  LEVEL  • 80.16 
C SQR/HZ 


O 


© 


© 
© 
© 
n j 


<3 

o 


N 

X 
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BSfl  BOOST  LONG.,  S/N  10007H 


LONGITUDINAL  AXIS 
VEHICLE  DYNAMICS 


290 


CONTROL  U.D.,  LONC.  AXIS 
POST  TEST 


291 


BSH  U.D,,  LONG.  YM  /OOO  7 


PI  LONG.,  LONG  AXIS  TEST 
HEPS  DAThi  CH  g I POST  TEST 
UNITS 


292 


BSH,  S/N  1006734 


R1  tang.,  long  axis  test 

MEAS  DATAI  CH  3 l POST  TEST  SUEEP 

UMITS 


293 


BSPI,  U.B..  S/N  1660734 


P3  LOUC . , LONG  AXIS  TEST 
MEAS  DATA i CM  2 t POST  TEST 


295 


BStl,  U.D.,  S/N  1900731 


Rfi  TAWft. , LONO  AXIS  TEST 

MEAS  DATA*  CM  3 « POST  TEST  SUEEP  t 

UMTS 


296 


►c^eeei  n/$  #*<rn  'ms* 


Pa  RAD*,  LONG  AXIS  TEST 
NEAS  DATA!  CM  4 i POST  TEST 


297 


BSH.  U.D.,  S/N  1600734 


SN  /Q007J8 

Cm£LH  Cr  F LlIL 
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M mniMz 


TEST  OPERATIONS  SET-UP 


[{aojA  u 
L * f'*  <7 1 ^UO  /.W 

AXIS  t ' 1 - v f i A/  ***  > ^ 


1.1 

1.2 

1.3 

1.4 

1.5 


Verify  proper  calibration  of  instruments  to  be  used.  s / y 

Verify  proper  calibration  of  accelerometers  to  be  used.  ,/  , 

Install  test  article  on  shaker  and  verify  test  axis.  / / / 

Install  accelerometer (s)  on  test  article.  , ^ 

/.  r r 

Verify  continuity  from  accelerometer (s)  to  charge 
amplifier  output (s) 


Torque  Values: 


Test  Fixture: 
Test  Article: 


C 

Cm  gsiSr^yr  zujjj 


Shaker  Used*  U[)_  T~ - l£_O_0O.  

Adapters:  Usedt  tj(jAD  ± l - * Al AT 6. {fp  fi'i  Icrfj-) 


299 


1.1 


1.2 


1.3 


1.4 


1.5 


5N  10007J/? 


T5ST  OPERATIONS  SET-U? 


Ra  via  l 


Verify  proper  calibration  of  instruments  to  be  used. 
Verify  proper  calibration  of  accelerometers  to  be  used. 
Install  test  article  on  shaker  and  verify  test  axis. 
Install  accelerometer (s)  on  test  article. 

Verify  continuity  from  accelerometer (s)  to  charge 
amplifier  output(s) 


/ 

S 

f 

s 

J_ 

jL . 

Torque  Values: 

Test  Fixture: 


Test  Article:  LtliL.  — t'u'-Aii 

UA  Tz_M4A. 

a#/t 'MiMlkitMJiM.  ~ iruTeCfomo <*3~) 


Shaker  Use  dr 
Adapters;  tsedr 


axis  ijfijQlAL 
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1 


Test  Lave!  Cancurrenca: - — —— 

Cacpcneivc  Assasssent  «rir.ci 


302 


SJLMM233 


CLE  DYNAMICS  CHECK-OUT 


AXIS  r£L. 


1.1  Verify  test  program -end  record  the  abort  level  below. 

Abort  Level  

l.S  Perform  levels  as  defined  below  and  verify  with  plot. 

1.3  Record  the  following: 

Amplifier  Gain  — yiQ.TjL 

Charge  Amp.  F.S.  LQ-k L. 


• 


X-  _ 

JO 

Hz  at  • 01  6 

, limit  _ 

T/.j" 

dB 

LQ_  - _ 

<h 0 

. Hz  at  3 > 7 ^ 

, limit  __ 

± l.jT 

dB 

Hz  at 

, limit  _ 

dB 

Hz  at 

, limit  __ 

dB 

.Hz  at 

. limit  _ 

dB 

Sweep  Rate  = 

2 

oct/min 

Test  level  concurrence: 


Component  Assessment  Branch  Date 


..  ». 

of 
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I COO  7 38 


1.2 

1.3 


Verify  test  crccria  and  record  22!S  abcrt  1. 

I«S  abort  limit  j d3 

Perform  levels  as  defined  telcv  and  verifv 
Psccrd  tie  fe 11c vine : 


A23S  L46lG£A17!sU 

elev. 


clct.  v 


Test  Level  Cancnrar.es:  

Component  Assessment  3rancn  Date 
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Sl\/  loop  73  6 


rvMfiMICS  CHECK-OUT 

Verify  test  program  and  record  the  abort  level  below. 
Abort  Level,  --  . _ 1-^L.k — . ..  - ^ ; 

" * ; 4 

Perform  levels  as  defined  below  and  verify  with  plot. 
Record  the  following: 

Amplifier  Gain  ' = / 

Charge  Amp.  F.S.  'Ll 2 — 


1.1 

l.E 
1 .3 


AXIS  TAttCCi'J] 

* 


JT  - 

JO 

Hz 

at  _ 

. i 

limit  _ 

3-/-  > dB 

/ 0 - 

f- 0 

Hz 

At  _ 

limit  . 

dB 

. Hz 

At  _ 

limit  . 

dB 

. Hz 

At  _ 

limit  . 

dB 

• 

. Hz 

At  _ 

limit  , 

dB 

Sweep  Rate  *=  ^ oct/min 


Test  level  concurrence:  . ; - - 

Component  Assessment  Branch 


jiage. 


i ' -Of 
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1.2 

1.3 


Liftoff  Su mu  M 1M2I3 

yc-QH  cshc?:— cut 

Verify  test  prccria  end  record  3i£S  ebcrd  li 


3*iS  eror“t  linib 

/ c3 

Perfcru  levels  es  defined 

belcv  end  verify 

Rsccrd  tee  fcllcvlr.c: 

. 

Amplifier  Gain 

707* 

Charge  Anp . F . S . 

30  6 

2=JL  hi  § c-2/ 

75“  Hr  - LQjdA  Hi  8 — 


Hi  - l&M.  Hz  g .03 


Hz  — 

Hi  9 

Hz  - 

Hz  6 

Hz  - 

Hz  § 

Hi  - 

_ Hi  0 _ 

Hi  - 

_ Hi  0 _ 

Hz  — 

_ Hz  0 

• 

CzupcsiZa  = / 0 Gms 

Tast.  Tiz:a  = CO  Sec. 


^zsLctlCiTVfifAiA 

belcv.  / 


net. 


iinizs  d l* 


liciwS 


limits 


s 


Test  Level  Czncczrrazca: 


CcnccnerxC  Assssssar.-  Bceccii 
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SAJJMU±  ±l±m±JJ£ 


CehIC’-S  dynamics  CHECK-OUT  AXIS  L/Wd  fl'Dl  >J~ 

- 1,1  Verify  test  program -and  record  the  abort  level  below.  . 

.1  Abort  Level  .-  ..  • l (j-  b \ 

l.S  Perform  levels  as  defined  below  and  verify  with  plot.  ^ 

1.3  Record  the  fallowing: 

;.-f  Amplifier  Gain  . 

■ ■j'.-.  Charge  Amp.  F.S.  / /J  (T 


k 5*~  - / /)  Hz  at  » *7  .limit  ~h  ZlllA  dB 

!_  0 - 9*  0 Hz  at  ? .1  imi  t f_ dB 

- Hz  at  .limit  dB 

- __ Hz  at  .limit  ’ dB 

- Hz  at  .limit  ; dB 

Sweep  Rate  = k ^ oct/min 


Test  level  concurrence:  . 

.i"  Component  Assessment  Branch  Date 


JP*  ge. 
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SH  1000738 

/f/i  ViHC 

B^rnOH  T5ST  UJEULEJL 

TtTra  IanuZmTiA  i . 


.1  Record  a minimum  c£  30  seconds  of  calibration  signal  on 

tape  recorder.  * 

.2  Set  full  scale  ranees  on  instrumentation  amplifiers  and 

note  on  data  sheet.  S t/  S 

..3  Set  power  amplifier  gain  to  position  noted  during  random 

test  check-out.  ^ ^ y 

L.4  Perform  self  check  of  control  system.  /_  / y 

L.5  Begin  test  sequence  at  - ^ dB  from  full  level.  ^ ^ / 

1.6  At  dB|  Sc2ir w tspG  recorder • t/  / / 

, 7 Note  time  when  full  level  is  reached lAf't Lo(a  ^ ✓ L 

i-. 8 At  the  completion  of  the^  test,  set  power  amplifier  gain 

to  off.  £ y ; 

1.9  Stop  tape  recorder.  , y y 

1.10  Inspect  test  article  for  damage  or  degradation.  y >/ 

1.11  Remove  test  article  from  shaker.  ✓ ✓ j/ 
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.$ 
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L.9 

L.10 

1.11 


S A/  1000738 


SAHDOK  T3ST  booST 


AXES  TAM&irili. 

4-0  A <iuufn/4i- 


Record  a minimum  cf  30  seconds  of  calibration  signal  on 
tape  recorder. 

Set  fuli  scale  ranges  on  instrumentation  amplifiers  and 
note  on  data  sheet. 

Set  power  amplifier  gain  to  position  noted  during  random 
test  check-out. 

Perform  self  check  of  control  system. 

Begin  test  sequence  at  - ^ dB  from  full  level. 

At  - (fi  dB,  start  tape  recorder. 

Note  time  when  full  level  is  reached.  !M£ L/6 

At  the  completion  cf  the^  test,  set  power  amplifier  gain 

to  off. 

Stop  tape  recorder. 

Inspect  test  article  for  damage  or  degradation. 

Remove  test  article  from  shaker. 


1/  * ✓ 
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V 

J 
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ILE  r-v>j4 


AXIS 


1 . 1 


1 .2 


1.3 


1 .4 

1.5 

1 .6 

1 .7 


1 .8 
1 .9 


1 . 10 


1.11 
1 .12 


Record  a minimum  of  -30  seconds  of  calibration  signal  on 
tape  recorder. 

Set  full  scale  ranges  on  instrumentation  amplifiers  and 
note  on  data  sheet. 

Set  power  amplifier  gain  to  position  noted  during  sine 
test  .check-out . 

Perform  self  check  of  control  system. 

Start  tape  recorder. 

Begin  sine  sweep. 

Note  time  of  DCS  " SWEEP  UP'1  or  " SWEEP  DOWN"  indication 
light ' 

During  first  sweep,  press  the  "SAVE"  button  on  DCS. 

If  more  than  one  sweep,  note  time  of  DCS  "SWEEP  UP"  or 
"SWEEP  DOWN"  indication  light. 2 ~ 

At  the  completion  of  the  sweep,  set  power  amplifier 
gain  to  off. 

Stop  tape  recorder. 

Inspect  test  article  for  damage  or  degradation. 
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RADIAL  AXIS 
RANDOM,  LIFT-OFF 
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V/J  /COO  7Jg 
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aooa 


POST  TEST  ELAPSED  TIME  • 3 SECS  AT  .09  OB 

RMS  LEVEL  • 6.981  G S DELTA  f • 4.883  OOF-  448 

C SOR/HZ 


*1  LONG.  Rad  AXIS  TEST 
POWER  SPECTRAL  DENSITV 
PUS  IEUEL  . 6.8S8 
G S0R/H2 
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*sn  L.O.  RAO,  S/N  1680738 


R1  TANG . , RAD  AXIS  TEST 
POWER  SPECTRAL  DENSITV 
RNS  LEVEL  • 4.461 
G SOR/H2 
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B$n  L.o.  RAD,  $/N  1000738 


R1  RRD.,  RAD  AXIS  TEST 
POWER  SPECTRAL  DENSITV 
RMS  LEOEL  • 15.88 
G SOR/H2 
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BSI1  L.O.  RAD,  S/N  1000738 


R3  IONS.,  pad  axis  test 
POWER  SPECTRAL  DENSITY 
PN$  LEUEL  • ?.9?3 
0 S0R/H2 
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BSM  L.O.  rad.  S^N  1000738 


R3  TAHG. , RAD  AXIS  TEST 
POWER  SPECTRAL  DENSITV 
PUS  LEUEL  • 3. 104 
0 SOR/HZ 
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HZ  LOG  BSPI  L.O.  RAD.  S/N  1OD0738 


*3  BAD.,  RaD  AXIS  TEST 
POUEB  SPECTRAL  DENS I TV 
PUS  LEVEL  • 8.382 
C S0R/H2 
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BSd  L.O.  RAD,  S/N  1888738 


RADIAL  AXIS 
RANDOM,  BOOST 
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c- 

fu 
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Si  i 00  c/  rv/c 
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COO  7 3 S 


PI  LONG.,  RAC  AXIS  TEST 
POUEP  SPECTRAL  CENSPV 


HZ  LOG  BSfl  BOOST  RAO,  S/N  1M0738 


tano.,  p^t)  AXIS  test 
pOUER  SPECTRAL  DENSITV 
PTIS  LEOEL  • 8.318 
C SQR/HZ 
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BSM  BOOST  RAD.  S/N  1000738 


R1  RAD. , Pad  AXIS  TES* 
POWER  SPECTRAL  DEftSITV 
PUS  LEVEL  • 39.09 
G SOR/HZ 
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BSPI  BOOST  RAD,  S'N  1000738 


L0NG*»  RAD  AXIS  TEST 
POUER  SPECTRAL  DENSITv 
P«S  LEVEL  • se.is 
0 SOR/HZ 
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BSd  BOOST  RAD.  S/N  1000738 


POUER  SPECTRAL  DENSITY 


HZ  LOG  BSd  BOOST  RAD,  S/N  1000738 


R8  RAD. , Rad  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
R«S  LEVEL  • 17,73 
G SOP/HZ 
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BEieaet  n/s  'awa  xsooa  usa 


radial  axis 

VEHICLE  DYNAMICS 
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COMTRr.L  p,,= 
POST  TPS' 
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a 

o 


a 

UJ 
U J 
3 


u. 

u. 

o 


e 

<x 

o 


Ui 

O 

O I- 
« */> 


335 


8Sft#  V.D.,  S yfi  1000738 


PI  TANG. , PAD  AXIS  TEST.  ACCEL  CADE  OFT 

HEAS  DATA  I CH  3 i POST  TEST  SlIEEP  * 

UNITS 


■•Z  L0G  BSH.  U.D..  S/N  10W738 


PI  PAD. , PAD  AXIS  TEST,  ACCEL  CAME  OFF 
HEAS  DATAI  CH  4 » POST  TEST 


BSD,  U.D..  S/N  1006738 


LONG.,  RAD  AXIS  test 
MEAS  DATAt  CH  e i POST  TEST 

UNITS  SiJEEP 
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BSrt,  U.D.#  S/H  1096738 


R2  TANG.,  RAD  AXIS  TEST 

HEAS  DATA l CH  3 i POST  TEST  sUEEp 

UNITS 
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BSN,  U.D.,  S/N  1060738 


P5  RAD. , RAD  AXIS  TEST 
NEWS  DATA!  CH  4 t POST  TEST 
UNITS 
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BSH,  U.D.,  S/N  1600738 


TANGENTIAL  AXIS 
RANDOM,  LIFT-OFF 


341 


CONTROL  L.O.  TANG . , PART  2 
POST  TEST 


343 


esn,  LIFT-OFF  TANG#  S/aJ  / OOO  7 33 


*1  tONG.,  TANG  AXIS  TEST 
POUEft  SPECTRAL  DENS I Tv 
PUS  LEUEL  • 9.652 
<5  S0R/H2 
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tsn  L.o.  TANG.  S/N  1000738 


Rl  TANG. , TANG  AXIS  TEST 
POUER  SPECTRAL  DENSITY 
PUS  LEVEL  • 13.76 
G SQR/H2 
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BSn  L.O.  TANG,  S/N  1060738 


*1  RAD.,  TANQ  AXIS  TEST 
POWER  SPECTRAL  DENS I TV 

Rns  level  • li.DD 

G SQR/HZ 
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BSn  L.O.  TANG,  S/N  1000738 


P8  LONG.,  TANG  AXIS  TEST 
POWER  SPECTRAL  DENSITY 
PUS  IE WEI  « 3.542 
G SOR/HZ 
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BSd  L.O.  TANG,  S/N  1090738 


PS  TANG.,  TANG  AXIS  TEST 
POl/ER  SPECTRAL  DENSITV 
RMS  LEUEL  • 12.2 2 
0 SQR/HZ 
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Rsn  L.O.  TANG,  S/N  1000738 


P8  R*D.,  TANG  AXIS  TEST 
pOUER  SPECTRAL  DENSITY 
PMS  LEVEL  • 6.138 
G S0R/H2 
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BSfl  L.O.  TANG,  S/ti  1000739 


TANGENTIAL  AXIS 
RANDOM,  BOOST 
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BSPI,  BOOST  tang.  s//0  /QCQ  ? 3£ 


CONTROL  BOOST  TANG.,  -..f.T  l 
P^ST  TEST 

-EUEL  • 18.32  G'S  EP  * S®  SECS  OB 

DELTA  E - 4..-E3 

p.  ■ h:  dof«  58? 
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BSfl,  BOOST  TANG.  /COO  7 3<f 
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BSH,  BOOST  TAHG. 


LONG.,  TANG  AXIS  T£$ 
POUER  SPECTRAL  DENSITV 
RMS  LEUEL  • 16. SS 
G S0R/H2 
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BSPI  BOOST  TANG,  S/N  1000738 


R1  TANG. , TANG  AXIS  TEST 
POUER  SPECTRAL  DENSITY 
RNS  LEVEL  * E5.D4 
G SOR/HZ 
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Bsn  BOOST  TANG,  S/H  1900738 


*1  RAD.,  TANG  AXIS  TES 
P'  -«  SPECTRAL  DENSITY 
RMS  LEOEL  • 19.38 
<*  S0R/H2 
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BSD  BOOST  TANG.  S/N  1000738 


P2  long.,  tang  axis  test 

POUER  SPECTRAL  DENSITV 
RMS  LEUEL  « 6. ©56 
G SOB/HZ 
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BSd  BOOST  TANG.  S/N  1000738 


P2  tang.,  tang  axis  test 

POWER  SPECTRAL  DENSITV 
PMS  LEVEL  . 34.79 
C SOR/HZ 
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8C4900I  N/S  'ONbJ.  XSOOfl  US8 


P2  Pad.,  tang  axis  test 
pouep  spectral  density 
pus  level  . 19.48 

G SOR/H2 
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BSH  BOOST  TANG#  S/N  1000738 


TANGENTIAL  axis 
VEHICLE  DYNAMICS 
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CONTROL  TANG  AXIS 
POST  TEST 


o 
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BSr,  U.D.,  TANG.  <//v  /CCO  7 33 
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suewi  m/s  ''O'n  *us8 


PI  RAD. , TANG  AXIS  TEST 

HE AS  DATA*  CH  4 t POST  TEST  SUEEP  • 

UNITS 
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BSD.  U.D.,  S/N  1000738 
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BSh,  U.D. # S/H  1000738 


R3  TANG. , TANG  AXIS  TEST 

flEAS  DATA  i CH  3 « POST  TEST  SuEEP  t 

UNITS 
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DSN,  U.D.,  S/N  1000738 


P2  PAD.,  TANG  AXIS  TEST 

MEAS  DATAt  CH  4 I POST  TEST  SUEEP  I 

UNITS 
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BSft.  U.D..  S/N  1008738 


LONGITUDINAL  AXIS 
RANDOM,  LIFT-OFF 
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BSH,  LIFT-OFF  LONC.  S/aJ  S OC^  > 1% 


PI  LONG..  LONG  AXIS  ^st 
POWER  SPECTRAL  DENSITv 
RNS  LEOEL  • 16.15 
G SOR/HZ 
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BSM  L.O.  LONG..  S/N  1000738 


Pi  TANG.,  LONG  AXIS  TEST 
POUER  SPECTRAL  DENS I Tv 
PMS  IEUEL  • 1.94? 

G SOR/HZ 
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BSH  L.O.  LONG.,  $/H  1000738 


PI  PAD. , LONG  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
PMS  LEUEL  • 12.71 
C.  S0R/H2 


BSPI  L.O.  LONG.,  S/N  1000738 


P2  LONG.,  LONG  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
RMS  LEUEL  • 18.94 
C JOR/HZ 
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BSd  L.O.  LONG.,  S/N  1000738 


ps  tang.,  long  axis  test 

POUER  SPECTRAL  DENSITV 
RMS  LEUEL  • 3.47S 
G SOR/HZ 
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BSM  L.O.  LONG.,  S/N  1000738 


P2  RAD.,  LONG  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
RMS  LEVEL  • 0.943 
C SQR/HZ 
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BSI1  L.O.  LONG.,  S/N  1080738 


LONGITUDINAL  AXIS 
VEHICLE  DYNAMICS 
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P2  RAD. , LONG  AXIS  TEST 
FOUER  SPECTRAL  DENSITY 
PUS  LEOEL  • 15.02 
G SOR/HZ 
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BSn  BOOST  LONG,  S/N  1000738 


R3  TANG. , LONG  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
RMS  LEVEL  • 4.168 
G SQR/H2 


378 


BSfl  BOOST  LONG,  $/N  1000738 


P2  LONG.,  tONG  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
RMS  LEOEL  • 80. 89 
G SOR/HZ 
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BSfl  BOOST  LONG,  S/N  1000738 
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BS»1,  BOOST  LONG.  S/\t  /OoC  ~?  33 
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BSfl.  BOOST  LONG.  £/*!  /COC  73S 


PI  LONG.,  LONG  AXIS  TEST 
POWER  SPECTRAL  DENSITY 
PUS  LEUEL  • 27.53 
C.  SQR/HZ 
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BSN  BOOST  LONG,  S/N  1000738 


R1  TANG.,  LONG  AXIS  TEST 
DOUER  SPECTRAL  DENS 1 TV 
RtlS  LEOEL  • 4.136 
G SQR/HZ 
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Bsn  BOOST  LONG,  S/N  1600738 


pi  pad.,  long  axis  test 

POUEP  SPECTRAL  DENSITv 
pns  LEUEL  • 21.21 
C S0R/H2 
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BSD  BOOST  LONG,  S/N  1000738 


LONGITUDINAL  AXIS 
RANDOM,  BOOST 
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Bsn,  U.D.,  S/N  1000738 
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BSfl,  V.D..  S/N  1069738 
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BSD,  V.D.,  S/N  1000730 
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BSfl,  U.D..  S/N  1009738 


*e  tanc.,  long  axis  test 

MEAS  DATAt  CH  3 i POST  TEST 
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BSH,  U*D.#  S/N  1800738 
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8t£000|  M/S  '’(TO  *US8 


BSM  MOTOR  S/N  1000734 
OBSERVATION  AND  DEVIATION 
SUMMARY 


Observation  Peviatinn  

1A93  Delta  Qualification  Testa  at  jvfjgf^ 


Motor  SN:  1000734 


#1. 


#2. 


#3. 


#4. 


#5. 


#6. 


#7. 


#8. 


Reference  step  6.2.1. 8 in  BSM- TCP-EP54  00 1 wrt  a* 
noted.  Motor  and  container  m No  damage  was 

Reference  step  6.2.6.4  in  BSM-TCP-FP*vi-ivn  n 

grain.  igniter  case  and  main  propellant 

No  damage  was 

temperature 

temperature  reached  28.2°  F The  totL  iw  t^\ma^mum 
out  of  m.erree  was  approrirnamfy 

resr7m  Sffi?  SZSF8&  “d  mTcTT  d 

rsssr  “ “ ■* ~ atrsssK 

pss=s& 

SSSSSSSSttsSS3 

Reference  step  7.3.4  in  BSM-TCP-FP*U-nn^  w i 

internal  defects  noted  on  lie  propeKaim  "***  * °ther 

Reference  step  7.5.5  in  BSM-TCP-EP54-003  T ;„u*  u • , . 

marks  were  observed  on  the  forward  fa  “of  thel^T*  "* 
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Figure  1 
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FIGURE  1 . PYRO  SHOCK  CONTROL  EQUIPTMENT 
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CAUTION.  When  using  the  ESD  scanner  and  the  el*  ^ * . 
readrng  on  the  motor  case  surface  £c4d^S 
kilovolt,  stop  all  activities  on  the  cas^1«i«‘? 

S S5TS&S" back  ("  ttSZS 

the  voltage  has  dissipated  bSow  i n ^>  *1!  Untu  «» 
the  reading  is  belowLOwS  „#  ““yolfc  When 
continue.  ^ removal  operations  may 

If  after  30  minutes  the  measured  electron h,.  u 
is  in  excess  of  1.0  kilovolt,  Verify  farill^  ^ charge 
connection  to  facility  mJmnTfe  'acuity  ground.  If 

larger  resistor  (100  Ko££  mim)  throu«h 

* discharge  of  the  motor  caseT  slow 

C!fe  s“rfa“  «ceeds 

safety  , and  evacuate  all  ^ ?he  case'  notify 
as  directed  by  safety!  ^ ^"“nnel  to  safe  locations 

CAUT,0N: 

““  ^ 

test'e^fneM^d  'ScSDtellt?  ^ performed  *>>  the  MSFC  m”" 

before^ting.  ££££  ^ 


No  Damage 

Damage  (detail  in  attachment) 

Serial  Number  LQOOJJ 


P nan  as  and  feet  out  from  under  the  load. 

Q A * * 1_  ll  HI 


— - MVOU  UUU 

6.2.1.9  Attach  the  "break-over"  brackets  ami  ha-  . 

the  fonvard  end  of  the  motor  & fg£^£2£  CX 


or 


CAUTiON:  ^Not^oMMMheg^duire  while  breaking  the 
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1 000734* 


6.2.5.2 


62.6 
6.2.6. 1 


6.2.6.3 


6.2.6.4 


Record  SN  of  torque  wrench;  ^ V 

Release  the  tension  from  the  lifting  straps  but  do  not  disconnect 
the  straps.  These  straps  may  be  used  to  tape  off  accelerometer 
wires  if  necessary. 

Place  the  pyrotechnic  debris  shield  in  front  of  the  large  bay  doors 
on  the  north  side  of  the  pyro  room. 

Perform  Grain  Inspection 

Clear  area  of  all  nonessential  personnel  for  grain  inspection 
(Only  the  grain  inspectors  (2)  and  the  MSFC  TE  shall  remain.) 


[ 


6 2.6.2  Verify  grain  inspectors)  is(are): 

a.  Wearing  100%  cotton  coveralls,  shorts,  and  undershirts. 

b.  Wearing  a wrist  strap. 


ih 

d 


c.  Wearing  tethers  and/or  tape  to  keep  eye  glasses,  rings,  and 
watches  from  falling  into  the  motor. 

The  grain  inspector  shall  now  remove  the  security  bag  and  cover 
from  the  exit  cone. 


Perform  grain  inspection. 
Cracked  propellant?  yes 


tf-yefii  give  approximate  location  andeije  uf  tuck  ~ '^2^ 
JSU1  u-h*  ‘ * 


\4.  mam  jinn  * x 

comments  on  grain  condition: 


-r 


6.2.7  Install 


CAUTION:  When  using  trichloroethane, personnel  shall  wear 

chemical  goggles  and  Neoprene-Latex  gloves. 
Contaminated  materials  shall  be  disposed  of  as 
hazardous  waste. 


/oooiZf- 


6'3'7  **  a*  switch 

is  illuminated.  P and  yenfy  that  the  power  indicator 

63,8  PoveVhL™ '“g  st«cT°  W'U  “O'"  ‘h* 

6 3 9 posttiozT"^  t,,m  lhe  Ering  panel  k<*  to  ‘he  "UNARMED" 

in  EDV3m|HTFO?.^°‘sfie7'^n^/^H°^  104 
Blasting  Cap  Fired:  yes  V 


no 


6.3.10 

6.3.11 

6.3.12 


[vK 


Remove  the  arming  key  and  disconnect  the  voltage  supply. 

Test  personnel  may  now  return  to  the  control  room. 

^dwrt^riTO.5  min'IteS  afUr  Brin«  •»««  opening 

6.3.13  The  lead  pyro  engineer  shall  now  begin  to  reduce  the  data. 

6.4  Post  Test  Inspection 

641  ^rfsto^o^neY  tha‘  U’e  d°°r  40  room  170  fro”  the  control 

649  170  and  “»  ‘he  junction 

6.4.3  Remove  blasting  cap  leads  from  junction  box. 

Inspect  the  shock  plate  to  insurp  ait  OTni  . , . 

properly.  explosive  devices  fired 

WARNING:  Rail  explosive  items  did  not  fire  refer  to 
g^nIO-5  to  ED73.SHK.ro£&4  (see  Appendix  A) 

645 

personnel  shall  remain  in  thrcontrnwJ^  rec<?rde1Ld-  Ml  other 


6-4.6  MSFC  TE  indicate  nil  r ™ ' 

a indicates  all  clear  for  appropriatei^^ 

Post  Test  Removal  from  the  Pyro  Plate 


[vr" 

vf 


6.5 


•«  ■ » 


l OOo  73  f 


y 


7.0 


6.7.3  Vehicle  Dynamics 

6'7'31  S?  Rowing  jevels  and  conditions  apply  for  the  vehicle  dynamics 
test.  Vibrate  the  motor  only  as  follows. 


Frequency 

5 to  10 
10  to  40 


Level 

0.7  g peak 
4.3  g peak 


6.8 


Sweep  Rate:  3 octaves  per  minute 
Post  Test  Inspection 


6 8’ 1 ItfSFr ' TFte«r ,ii? u Si^ejlSually  insPected  by  the  MSFC  QA, 

TEfor  extenor  damage  resulting  frL 

— — — 

6-8-2  Remove  all  instrumentation.  ' “ 

6.9  Data  Requirements 

Power  Spectral  Density  (PSD)  plots  for  all  control  and  response 
accelerometers  for  1ft  off  and  boost  teste  shall  be  recorded  The 

^ atolrT8  Lha  1)6  overPlotted  on  the  control  accelerometers 
Accefleratl0n  versus  frequency  plots  shaU  be  recorded  for  all 
accelerometers  used  during  vehicle  dynamic  tests. 

gggt  Test  DisaSSCIIlMv/Prepare  fnt-  gHlffllfllli 

7.1  Conditioning  Chamber  Removal 

711  P,“Ctia7i°Sl8  anLd  instnimentation  that  hinders 
the  removal  of  the  chamber, 

712  IS11?*!!116  °kVeriead  cJ?me>  slowly  lift  the  conditioning  chamber 
off  of  the  vibration  table  and  place  on  the  floor. 

7*1*3  Move  chamber  out  of  the  way. 

7.1.4  Move  the  conditioning  unit  out  of  the  way  if  necessary. 

7 U SST”!'”'160"  °n  the  at  ‘h.  facility 

7.1.6  Remove  vibration  table  insulation. 


t/ 

kT 

Wf' 


/ 
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/ 000114* 


12  Aero  Heat  Shield  Removal 

WARNING:  Removing  the  Aero  Heat  Shield  exposes  th*  . 

propellant  grain.  Personnel  should  cauSSf*?"  • 
any  operations  with  and  exposed  gnSm  Too?-  durmg 
watches,  eye  glasses,  etc.,  should  lSISuheSdVS# 

SET**  10  Pr*Vent  d”Ppi“*  -^*w2«toto  L 


72.1  Make  sure  the  motor  ground  is  secured. 

7.2.2  Make  sure  verified  wrist  straps  are  beintr  worn  hv  tv,fi 

removing  the  aero  heat  shield.  g m by  the  personnel 

723  Sf“°TLthf!  ^asteners  from  Aero  Heat  Shield. 

Place  the  fasteners  in  a marked  bag. 

7.2.3  SLOWLY  remove  the  Aero  Heat  Shield. 

™ Remove  the  heat  shield  seal.  Do  not  drop  the  seal  into  the  motor. 

73  Post  Test  Inspection  of  Motor  Propellant  Grain 
7.3.1  Make  sure  motor  ground  wire  is  secured. 

(2) and  the  M^CTO^sh^T^n^ ' 0nly  the  grain  insPectors 
73*3  Verify  grain  inspector^)  is(are): 

a.  Wearing  100%  cotton  coveralls,  shorts,  and  undershirts. 

b.  Wearing  a wrist  strap. 

C wSf  ^7aiC"Xt0mk„e«:rye  8,aSSCa'  ^ “d 


72.4  Perform  grain  inspection. 
Cracked  propellant 


yes 


If  yes,  give  approximate  location  and  size  of  crack: 


no 


[v/ 

tvT 

lY' 

vf' 


/ooou^ 


Other  comments  on  grain  condition: 


9-&Z3 

\sf 


?'3'5  fabriSl  s«curity  bag  shall  be  installed  over  the 

3 * ^ bag  sbaU  ^ closed  around  the  exit  cone 

ami  secured  by  inserting  the  bag  wire  ends  through  a standard 
security  toad-wl  (i.e.  cover  the  exit  cone  thelWway  U^t  it 
was  received).  y 1 11 

7.4  Adapter  Plate  Removal 

7.4.1  Remove  the  adapter  plate  to  vibration  table  fasteners. 

742  Attach  luting  straps  as  shown  in  Fig.  lb  (Appendix  B). 

CAUTION:  Be  careful  not  to  disconnect  the  ground  while 
lifting  the  motor. 

CAUTION:  £he  following  step  involves  working  with  a suspended 
load.  Keep  hands  and  feet  out  from  under  the  load.  * 

7‘4*3  ™trtLm0t°5  °ff  °f  016  vihTation  ^le  and  move  to  an  area 
near  the  wood  supports, 

7.4.4  Lower  the  motor  so  that  it  rests  on  the  wood  supports. 

7.4.5  Rotate  the  motor  180°  so  that  the  adapter  plates  face  up. 

746  taa^£edbb^ket  10  adaPter  P'ate  fastener8-  PIa“  fanners 

CAUTION:  Be  ourefal  notto  disconnect  the  ground  while 
lifting  the  motor. 

CAUTION:  The  following  step  involves  working  with  a suspended 
ad.  Keep  hands  and  feet  out  from  under  the  load. 

7.5  Aft  Skirt  Bracket  Removal 

751  Place  fas^ners  (12  pla“’>' 


bX 


r-^  r-y  r— . 

V\\  ^ 


!6oo  73^ 


8.0 


CAUTI0N:  fiuM  tbe  while 

CAUTION:  The  following  step  involves  working 

load.  Keep  handa'and  teeVoZ^  SS^S^t* 

7A2  LUl  ^ m0tOr  “ waist  Wht  using  the  overhead  crane. 

7 M &sSM?ho“estfIc1eX8flM?t  ““  braCket  10  adaptCT  plaU 


82 


8.3 


8.4 


to  the  aft  end  hdes^  AemotorPart’  °ne  lifting  straP 

Attach  the  "break-over”  bracket q va* 

appropriate  bolt  ho.es  on  the  forward  fa^th^r  «se. 

Mtach  the  aft  lifting  strap  to  the  overhead  crane  hook 

w a-sSBsrJHrssa-tOT 

hftinglhe  motor. disconnect  ‘he  ground  while 

h*  «ffing 

lifted  from  the  aft  end.  Slowly  Lift  the  aft ^n/W?i,SWmging  when 
»t  to  a vertical  position.  * end  of  **  motor  to  bring 


[Y 


[ y 


8.5 


Raise  the  motor  so  that  the  aft  end  is  at  waist  height 


iu/ 


8.6 


CAUTION:  ^^^^tel^v^e^worktog ^wijwuM 
marked  bag^”6  Place  bracked  in  a 
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BSM  MOTOR  S/N  1000738 
OBSERVATION  AND  DEVIATION 
SUMMARY 


Qhr™l!ion ;“l'wi-li"  ^limmin- 
1293  Delta  Qualification  Tests  at  MSFr 


Motor  SN:  1000738 


#1. 


#2. 


#3. 


#4. 


#5. 

#6. 

#7. 

#8. 

#9. 


Reference  step ,6.2.1 L8  to  BSM-TCP-EP54-OOX.  It  was  noticed 
after  opening  the  shippmg  container  that  the  motor  to 
shipping  container  ground  strap  was  broken.  The  motor  did 
not  appear  to  have  rotated  much  during  shipment.  The  broken 
grornid  strap  was  placed  in  the  "mass  simulator"  shipping 
container  and  shipped  back  to  CSD.  e 

Reference  step  6.2. 1.8  in  BSM-TCP-EP54-001.  A small 
dent/scratch  was  observed  on  the  motor  case.  This 
dent/scratch  was  located  at  approximately  30°  from  the 
forward  indicator  pin,  3 1/4"  from  forward  end. 

Reference  step  6.2.6.4  in  BSM-TCP-EP54-001.  No  cracks  or 

Jld*  ei c*s  wJr®  noted  on  the  propellant  grain.  A small 
amount  lint  and  hner  particles  were  observed  on  the  grain  A 

red  stain  was  also  noticed  on  the  grain  surface. 

Reference  step  6.2.7.7  in  BSM-TCP-EP54-001.  The  aero-heat 
shield  fasteners  were  very  difficult  to  torque  due  to  the  primer 

1 MtriJh!8  0I\ihe  6Xlt  ?ne‘  primer  was  removed  with 

1,1,1  tnchloroethane  dud  quo- tips. 

Reference  step  64  5 in  BSM-TCP-EP54-001.  No  damage  was 
observed  to  the  BSM  due  to  the  pyro  shock  test. 

Reference  step  6.8  1 in  BSM-TCP-EP54-003.  No  damage  was 

waS«  to  wM  due  to Jibration  testing.  This  inspection 
was  performed  before  any  bracket  disassembly. 

Reference  step  7.3.4  in  BSM-TCP-EP54-003.  Post-test  grain 
mspection  revealed  no  differences  from  the  pre-test  inspection. 

Reference  step  7.5.1  in  BSM-TCP-EP54-003.  Light  burnishing 
attach  bracket.86^611  ^ m0t°r  0386  after  removal  of  thrift 

Referent  Test  Procedure  Deviation  item  3 for  BSM-TCP-EP54- 
4 ^°.rw^rc^  ^rac^^t  attach  fasteners  were  torqued  ner 

step  6.2.2  4 in  BSM-TCP-EP54-001  (150  in-lbs).  Thes*  fasteners 

t l0ikTref  °“  motor-  After  finishing  the  rS 
axis  tests,  the  lead  vibration  engineer  noticed  two  fasteners 

!ay“g  “ thf  forward  bracket.  Further  inspection  showedlhat 
m addition  to  the  two  fasteners  out,  four  were  loose 


loooi3 y 


Photographs  were  taken.  USBI,  CSD,  and  MSFC  agreed  to  re- 
torque the  fasteners  and  proceed  with  the  testing.  The  torques 
were  verified  with  a different  torque  wrench  after  re-torquing 
with  the  same  wrench  used  at  assembly.  The  test  team  also 
decided  to  re-check  these  torques  after  each  axis. 

A deviation  was  also  written  for  the  test  sequence  of  the  radial 
axis  tests  (see  Test  Procedure  Deviation  items  1 and  2 for  BSM- 
TCP-EP54-003).  The  boost  vibration  time  duration  should  be  120 
seconds  as  stated  in  BSM-TCP-EP54-003  step  6.2.3. 1.  However, 
a USBI  representative  noticed  that  the  boost  vibration  test  was 
only  conducted  for  60  seconds.  He  also  noticed  that  the  lift-off 
vibration  test  was  one  second  short  (test  tolerance  on  test 
duration  is  +10%,  -0%).  This  deviation  was  discovered  after  the 
motor  had  already  been  unfastened  from  the  table.  So,  the 
motor  was  re-connected  to  the  table  and  brought  back  to 
temperature.  Conditioning  chamber  temperature  was 
resumed  24.5  minutes  after  chamber  removal  so  no  re- 
conditioning time  was  necessary.  The  final  60  seconds  of  the 
boost  test  and  the  one  second  on  lift-off  were  then  completed. 
The  response  data  indicated  that  the  forward  fasteners 
probably  came  loose  at  about  30  seconds  into  the  boost  sequence. 
This  means  that  the  forward  fasteners  were  probably  already 
loose  before  the  chamber  was  re-connected  to  finish  the  last  60 
seconds. 

#10.  Reference  step  7.5.5  in  BSM-TCP-EP54-003.  Chatter  marks 
were  evident  on  the  forward  face  of  the  motor  case.  These 
marks  were  caused  by  the  forward  fasteners  coming  loose 
during  the  radial  axis  test  allowing  the  bracket  and  the  motor 
to  rub.  Burnishing  marks  were  also  evident  on  the  forward 
face  of  the  motor. 

#11.  Reference  step  6.8  in  BSM-TCP-EP54-003.  After  all  of  the 

vibration  testing  was  complete,  the  post-test  inspection  revealed 
four  aero-heat  shield  fasteners  were  missing.  Several  other 
fasteners  were  loose.  The  aero-heat  shield  was  still  secured  to 
the  exit  cone,  however,  and  did  not  appear  to  move  during 
testing. 
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FIGURE  1 . PYRO  SHOCK  CONTROL  EQUIPTMENT 


to  007 jy 


62.1.8 


CAUTION:  When  using  the  ESD  scanner  and  the  electron 

reading  on  the  motor  case  surface  exceed tS  * ® 
kilovolt,  stop  all  activities  on  the  case,  initiate 
personnel  fall  back  (a  minimum  of  4 feet)  and 
notify  safety. 

After  initial  reading  over  1.0  kilovolt,  repeat 
reading  at  intervals  not  to  exceed  5 minStes 
the  voltage  has  dissipated  below  1.0  kilovolt  When^ 

SntTnue0*  “ be'°W  10  kU°VoU-  operations  may 

H ?f*®r  30  ,‘he  measured  electrostatic  charge 

°f  J-0  kilovolt.  Verily  facility  ground.  If 
connection  to  facility  ground  is  open,  reconnect  through 
larger  resistor  (100  Rohm  min.)  todJow  a sfcw  gh 

discharge  of  the  motor  case. 

^ kilovoClS°STOP  alf the  Caf®  surface  exceeds 
bTOP  ^ activities  on  the  case,  notify 

aflrecid  byVs^eaty  ““  P*"0”*'  *•  saf*  ’“^ons 

CAUTION:  The  following  step  involves  working  with  a suspended 
load.  Keep  hands  and  feet  out  fro  1 ^der  the  foad 


[n 


Slowly,  monitoring  static  charge,  lift  the  motor  out  of  the 
container  using  the  overhead  crane.  Lower  the  test  item 
so  that  the  forward  end  of  the  motor  is  at  waist  height. 

A detailed  visual  inspection  shall  be  performed  by  the  MSFC 
st  engineer  and  the  CSD  test  engineer  on  the  live  test  items 
before  testing.  Record  the  motor's  serial  number 

No  Damage ~ 

Damage  (detaadnattaehnMmt)  * ■ * 

Serial  Number /£)QO  ? J ' 

T»TTAX?  — __ *"*  / 


CAUTION:  a^involvea  worfing  with  a suspended 

load.  Keep  hands  and  feet  out  from  under  the  load. 


6219  thVbr!fk;Tr"  brackets  and  lifting  strap  on 

the  forward  end  of  the  motor  (see  Figure  2,  AppeSdix  C). 


CAUTION:  Do  Not  disconnect  the  ground  wire  while  breaking  the 
motor  to  the  horizontal  position.  8 


417 


/occur 


w 


6.2.5.2 

6.15.3 

6.2.6 

6.2.6.1 

6.2.6.2 


Record  SN  of  torque  wrench:  Ajt,  0 f.  HI  ~(*£  (4<*i  ij 

Release  the  tension  from  the  lifting  straps  but  do  not  disconnppt  n-r^ 
^res™  nec«sea^StraPS  may  b'  USed  10  tape  ^ IOmeter  ^ 

tv.  “ fr0"t  °fthe  ^ »°y  **. 

Perform  Grain  Inspection 

Clear  area  of  all  nonessential  oersonnpl  fm-  <»>;»  ■ a- 
(Only  the  grain  inspectors  (2)  and  the  MSFC  TE  shKmJin.) 

Verify  grain  inspectors)  is(are): 

a.  Wearing  100%  cotton  coveralls,  shorts,  and  undershirts. 

b.  Wearing  a wrist  strap. 

C'  wS&rr  Ke-JSS  eye  *" • 

ItSteVZToT  ShaU  "°W  remove  *>“  secur>ty  bag  and  cover 


Perform  grain  inspection. 

Cracked  propellant?  yes 

If  yes,  give  approximate  location  and  size  of  crack. 


r 


627  Install  Aero  Heat  Ship^ 

bazartkeu*  waste*  teida^s  •£*  * ^pofedTfa, 


to/ 

[t/ 

vf 


t/ 


2 1 


P S' 
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6.3.7 

l^t^'ARMTi'n""3  , v*  pyr0etech“cian  sha11  Put  the  switch 
is  inSmiS  P°S  10n  Verify  that  the  indicator 

6.3.8 

co nJJfv'  c°m™afld» the  Py™  technician  will  open  the  red 
cover  and  flip  the  firing  switch. 

M 

63.9 

After  firing,  turn  the  firing  panel  key  to  the  "UNARMED" 
position. 

n 

WARNING:  If  blasting  cap  does  not  fire,  refer  to  Section  10.4 
in  ED73-SHK-FOP-004  (see  Appendix  A). 

Blasting  Cap  Fired:  yes  \/  no 

6.3.10 

Remove  the  arming  key  and  disconnect  the  voltage  supply. 

M 

6.3.11 

Test  personnel  may  now  return  to  the  control  room. 

U' 

6.3.12 

EtetST™  minUUS  after  «rin*  before  «P*-ng 

U 

63.13 

The  lead  pyro  engineer  shall  now  begin  to  reduce  the  data. 

[•) 

6.4 

Post  Test  Inspection 

6.4.1 

^ 11,6  dMr  10  r°°m  170  «“ “ntrol 

6.43 

S5LT“ 170  “d  mOTe  ^ junction 

6.43 

Remove  blasting  cap  leads  from  junction  box. 

6'4'4  properly^  Sh°Ck  plat®  “ inSUT6  dl  erosive  devices  fired 

WARNING:  Wall  explosive  items  did  not  fire,  refer  to 

Sectaon  10.5  in  ED73-SHK-FQP-004  (see  Appendix  A). 

6 4 5 BSM  shall  be  visually  inspected  for  damage  resulting  from  .r'' 

the  pyro  shock  test  Any  anomalies  will  be  recorded.  All  other  ^ 

Mtffthe  ALL  CLEAI?  “ "vtr?f  or  in  the  clear  area 
umirtne  ALL  CLEAR  is  given  by  the  MSFC  TE.  W 

® MSFC  TE  indicates  all  clear  for  appropriate  personnel? 

6.5  Post  Test  Removal  from  the  Pyro  Plate 
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6.7.3  Vehicle  Dynamics 

6. 7^.1  The  following  levels  and  conditions  apply  for  the  vehicle  dynamics 
test.  Vibrate  the  motor  only  as  follows. 

Frequency  (Hz)  Level 


5 to  10  0.7  g peak 

10  to  40  4.3  g peak 

Sweep  Rate:  3 octaves  per  minute 


6.8 

6A1 

6.8.2 

6.9 


Post  Test  Inspection 

The  BSM  test  item  shall  be  visually  inspected  by  the  MSFC  QA, 
MSFC  TE,  and  the  CSD  TE  for  exterior  damage  resulting  from 
vibration  testing.  Vb  Up 

J — ■ — 

Remove  all  instrumentation. 

Data  Requirements 

[X 

Power  Spectral  Density  (PSD)  plots  for  all  control  and  response 
accelerometers  for  lift  off  and  boost  tests  shall  be  recorded.  The 
test  tolerances  shall  be  overplotted  on  the  control  accelerometers 
plots.  Acceleration  versus  frequency  plots  shall  be  recorded  for  all 
accelerometers  used  during  vehicle  dynamics  tests. 


70  Post  Test  Disassemhly/Prenare  for  Shinmpnf 


7.1  Conditioning  Chamber  Removal 


7.1.1  Disconnect  any  hoses  and  instrumentation  that  hinders 
the  removal  of  the  chamber. 


\sX^ 


112  ,the  overhead  crane,  slowly  lift  the  conditioning  chamber 

off  of  the  vibration  table  and  place  on  the  floor. 

7.1.3  Move  chamber  out  of  the  way. 

7.1.4  Move  the  conditioning  unit  out  of  the  way  if  necessary. 

7-1-5  Verify  motor  ground  connection  on  the  motor  and  at  the  facility 
ground  contact  point 

7.1.6  Remove  vibration  table  insulation. 


r*r 
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72.1 
722 

7.2.3 

7.2.3 
7.2.5 

7.3 

7.3.1 

7.3.2 

722 


CtIa 


Aero  Heat  Shield  Removal 


WARNING:  Removing  the  Aero  Heat  Shield  exposes  the  motor's 

propellant  grain.  Personnel  should  use  caution  during 
any  operations  with  and  exposed  grain.  Tools, 
watches,  eye  glasses,  etc^  should  be  tethered  (if 
necessary)  to  prevent  dropping  anything  into  the 
motor. 


Make  sure  the  motor  ground  is  secured. 

Make  sure  verified  wrist  straps  are  being  worn  by  the  personnel 
removing  the  aero  heat  shield. 

Remove  the  fasteners  from  the  Aero  Heat  Shield. 

Place  the  fasteners  in  a marked  bag. 

SLOWLY  remove  the  Aero  Heat  Shield. 

Remove  the  heat  shield  seal.  Do  not  drop  the  seal  into  the  motor. 
Post  Test  Inspection  of  Motor  Propellant  Grain 
Make  sure  motor  ground  wire  is  secured. 

Clear  area  of  all  non-essential  personnel.  Only  the  grain  inspectors 
(2)  and  the  MSFC  TE  shall  remain. 

Verify  grain  inspectors)  is(are): 

a.  Wearing  100%  cotton  coveralls,  shorts,  and  undershirts. 

b.  Wearing  a wrist  strap. 


i y 

uf 

Y 

iY 

Y 

Y 

Y 

Y 


c.  Wearing  tethers  and/or  tape  to  keep  eye  glasses,  rings,  and 
watches  from  falling  into  the  motor. 


Perform  grain  inspection. 
Cracked  propellant 


Y\ 


yes 


© 


If  yes,  give  approximate  location  and  size  of  crack: 


I0GO13X 


Other  comments  on  grain  condition: 


Grain  inspectors) 
MSFC  QA 


Mttj. 


7.3.5  A draw-wire,  fabric,  security  bag  shall  be  installed  over  the 
nossle  out  cone.  The  bag  shall  be  closed  around  theeritcone 
and  secured  by  mserting  the  bag  wire  ends  through ^stoXd-de  ,, 

ssr (,e-  ™ver  the  erit  the —» ** f 

7.4  Adapter  Plate  Removal 

7.4.1  Remove  the  adapter  plate  to  vibration  table  fasteners. 

7.4.2  Attach  lifting  straps  as  shown  in  Fig.  lb  (Appendix  B). 

CAUTION:  J*  carefid  notto  disconnect  the  ground  while 


■ /-.  I 


iY 

Y 


c 


CAUTION:  The  foUowing  step  involves  working  with  a suspended 
load.  Keep  hands  and  feet  out  fro m under  the  loath 

7.45  Lift  the  motor  off  of  the  vibration  table  and  move  to  an  area 
near  the  wood  supports. 

7.4.4  Lower  the  motor  so  that  it  rests  on  the  wood  supports. 

7.4.5  Rotate  the  motor  180°  so  that  the  adapter  plates  face  up. 

746  taf^k^'Sfett0adaPterpIatefaStener8-  Place  fastener, 

CAUTION:  Be^ehd  notto  disconnect  the  ground  while 

CAUTION:  The  foUowing  step  involves  working  with  a suspended 
oad.  Keep  hands  and  feet  out  from  under  the  load. 

7.5  Aft  Skirt  Bracket  Removal 


Y 


Y 
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Figure  1 
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Figure  1 
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i H I C i_  E DYNAMICS  CHECK-OUT  BUS. 

l.l  Verify  test  program -end  record  the  abort  level  below. 

Abort  Level  _ IJI> 

Perform  levels  as  defined  below  and  verify  with  plot. 
Record  the  following: 

Amplifier  Gain  y-.Q.7j>. 

Charge  Amp.  F.S.  — 


RSP'/bl- 


1 .2 
1 .3 


r - 

JO 

Hz  at  • 07  G 

« limit 

r/.J 

dB 

10  - 

QrO 

. Hz  at  7 & 

, 1 imi t 

dB 

Hz  at 

• 1 imi t 

dB 

Hz  at 

, limit  _ 

dB 

' 

Hz  at 

, limit  _ 

dB 

Sweep  Rate  c 

3 

oct/min 

Test  level  concurrence:  ; . 

Component  Assessment  Branch  Date 


page. 


, ». 

of  : 
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Tas-  Lave!  Cancirranca:  

Canpcnen'C  Xssessaer.t  3Tir:cii  Da -a 
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boost  dAWim  M muxs 


BXNCOK  C53CX-CUT 

Verily  test:  prscrea  ere  record  HXS  abort  li 

• * 

Bits  abort  limit  I c3 

Perform  levels  es  defined  telcv  and  verify 
Heccrd  tie  fcllcvinc: 

Amplifier  Gain  RQ  % 

Chare e Amp.  J.S.  IQ_Q  £ 

1 Hr  9 G2/: 

3.0  Hr  - 800  Hr  9 »J?  4 ■ '» 

Hr  - 3,000.  Hz  9 . 0/1 

Hr  - Hr  g 

Hz  - ; Hr  g 

Hr  - Hr  g 

Hr  - Hr  g 

Hr  - Hr  g 1. 

Composite  = ^ Grrs 

Test  Time  = J3.Q  Sec. 


AZIS  TAtiGEHTlAL 

belcv.  ✓ 


moor. 


/ 


iinirs  +2  zLA 


limits 

limits 

limits 


i 


ts 


Test  Level  Concurrence:  

Component  Assassmenm  3rancn 


Dare 
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EH  1 CL !l  EvNAMICS  CHECK-OUT 


AXIS 


1.2 


1 .3 


Verify  test  program  and  record  the  abort  level  below. 

Abort  Level," . * _ _ J-JlL'k- — 

Perform  levels  as  defined  below  and  verify  with  plot. 
Record  the  followings 


Amplifier  Gain  

Charge  Amp.  F.S.  j iSL — 


Hz  at 


Hz  at 


Hz  at 


Hz  at 


Hz  at 


» / .limit  ~ 


* 3 limit 


limit 
1 imi  t 
1 imi  t 


Sweep  Rate 


oct/mi n 


Test  level  concurrences 


Component  Assessment  Branch  Date 
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Liftoff  fama  M.  KM7J3 


HXNCOH  C5TCX— CUT 

XZZSL0A/6I  TO0/AJA 

Verify  test  prccria  and  record  S2IS  ahcrt  limit  ielcv.  _js 


xtKS  aiori  Ii3.it  / c3 


Perform  levels  as  defined  tel 
Hseerd  tie  fcllcvir.c: 

Amplifier  Gain  

Ciarc e Ann . ? . S . 

cv  and  verify  vizi. 

10  7b 

306 

Zlct. 

linirs  -+-3  ~ J L 
iiziizs  9 1 

3.0  Hi  8 
7 S hz  - 10 no  ez  % 

i£Ul  g2/h=, 

» 0(2 

Hz  - 1000  Ez  3 

.03 

**.  - -T  “2  / 1 

Ez  — Hz  8 

limits 

Ez  - Ez  8 

linizs 

Ez  - Ez  § 

limits 

HZ  - Hz  g 

iizzit .s 

Ez  - Hz  g 

limits 

Ez  - Ez  § 

- - - 

limits 

Composite  = l Q_  Gr3s 
Test  Ti3e  = 20  Sec. 


Test  Level  C2nc3rer.es: 

C2E2cnent  Assessserr  3ranci  Decs 
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1.2 

1.3 


u^rliAAOcr'i  SJl  IM£8 

S»TDQK  C5BCX— CUT 

Venidy  test  prccraa.  and  record  3J1S  abcrd  lizzi-  b 

RKS  abort.  Unit.  / c3 

levels  as  dedmed  belcv  and  verzdy  "*t  — 
Record  tie  fcllcvir.c: 

Amplifier  Gain  £_ £_ 

Charge  Anp . ~ . S . / 0 6 


ZZZsLortO  TKlMUAL 
elcv.  s' 


tiSt. 


Hr  0 C-2/?:r , 

H Hr  - 2_0Q_  Hr  9 . 

Hr  - 2£M  Hz  ? 

Hr  - Hr  0 

Hz  - ; Hr  0 

Hr  - Hr  0 

Hr  - Hr  0 

Hr  - Hr  0 

Hr  - Hz  0 1_  ‘ 

Csrrcsita  = L2_J±_  Gms 
Test  Tine  = !L0  Sec. 


S 


iinics  ~h3;-l.f  Ji> 


t 1 


limits 


.s 


Test  Level  Csncrrrarxa: 


Cssrcrert  Assessrerr  3ranch 


□are 
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‘yg'rilC’-E  DYNAMICS  CHECK-OUT 

i.i  Verify  test  program 

*.  Abort  Level.-. 


AXIS  UjlCiTVQjy* 


Perform  levels  as  defined  below  and  verify  with  plot. 


1.3  Record  the  following: 

Amplifier  Gain  

Charge  Amp.  F.S.  L&-&- 


Sn  1000738 


RANDOM  TSST  U FT  fl  E£. 


if/i 

a TT  fl  T/J  mi  5/V  r;/« , , 


.1  Record  a minimum  cf  30  seconds  of  calibration  signal  on 
tape  recorder. 

.2  Set  full  scale  ranees  on  instrumentation  amplifiers  and 
note  on  data  sheet. 

..3  Set  power  amplifier  gain  to  position  noted  during  random 
test  check-out. 

L.4  Perform  self  check  of  control  system. 

L. 5 Begin  test  sequence  at  - dB  from  full  level. 

1.6  At  - Co  dB,  start  tape  recorder. 

* **  Note  time  when  full  level  is  reached. 

178  At  the  completion  of  the^  test,  set  power  amplifier  gain 
to  off. 

1.9  Stop  tape  recorder. 

1.10  Inspect  test  article  for  damage  or  degradation. 

1.11  Remove  test  article  from  shaker. 


V * £ 

s s 
S-jLJ. 

Z-jUL 
./  ✓ / 
jL-juL. 
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S A/  1000138 


.1 


.2 


.3 


.4 

.5 

.6 

7 


•vB 


L.9 


L.10 

1.11 


RANDOM  T3ST  ^OOST 


falH**- 

A 213  TAfJMNTiiL 

<»ITOPt  v4C 


Record  a minimum  cf  30  seconds  of  calibration  signal  on 
tape  recorder. 

Set  fuli  scale  ranees  on  instrumentation  amplifiers  and 
note  on  data  sheet. 

Set  power  amplifier  gain  to  position  noted  during  random 
test  check-out . 

Perform  self  check  of  control  system. 

Begin  test  sequence  at  - 7 dB  from  full  level. 

At  — Q dB,  start  tape  recorder. 

Note  time  when  full  level  is  reached. 

At  the  completion  of  the^  test,  set  power  amplifier  gain 
to  off. 

Stop  tape  recorder. 

Inspect  test  article  for  damage  or  degradation. 

Remove  test  article  from  shaker. 


i/  y ✓ 


' / 


y ✓ ^ 

n u. 
d / 
✓ 


y_j_  ✓ 

^ i / 
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Te-icle  dyn^ics  ax  IS 

1%1  Record  a minimum  of  ‘30  seconds  of  calibration  signal  on 

tape  recorder. 

j #g  Set  full  scale  ranges  on  instrumentation  amplifiers  and 

note  on  data  sheet. 

1.3  Set  power  amplifier  gain  to  position  noted  during  sine 

test  check-out. 

1.^  Perform  self  check  of  control  system. 

1.5  Start  tape  recorder. 

1.6  Begin  sine  sweep. 

1.7  Note  time  of  DCS  “SWEEP  UP’1  or  “SWEEP  DOWN*'  indication 

light  ..fjLkJAPJLm 

1.8  During  first  sweep,  press  the  "SAVE”  button  on  DCS. 

i # 9 If  more  than  one  sweep,  note  time  of  DCS  "SWEEP  UP"  cr 

"SWEEP  DOWN"  indication  light. ~ 

1.10  At  the  completion  of  the  sweep,  set  power  amplifier 

/ gain  to  off. 

1.11  Stop  tape  recorder. 

1.12  Inspect  test  article  for  damage  or  degradation. 


iAQiAL 

rAzi&MB 


y ✓ ^ 


IJ 

✓ V 

fcC- 

/ ✓ 

* 

< / 

✓ 

* r 

* V 

r j / 


y J ^ 


t L-kL 


page 
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RADIAL  AXIS 
RANDOM,  LIFT-OFF 
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315 


-//•j  /COO  7J8 


R1  LONG . PAD  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
RMS  LEUEL  • 6.858 
G SOR/HZ 
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BSD  L.O.  RAD,  S/H  1808738 


R!  TANG.,  RAD  AXIS  TEST 
POUER  SPECTRAL  DENSITY 
RNS  LEUEL  • 4.491 
G SOR/HZ 
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BSN  L.O.  RAD,  S/N  1909738 


Ri  RAD. , RAD  AXIS  TEST 
POWER  SPECTRAL  DENSITV 
RMS  LEVEL  * 15.28 
0 SOR/H2 
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BSI1  L.O.  RAD.  S/N  1000738 


R2  LON'S.,  RAD  AVIS  TEST 
POWER  SPECTRAL  DENSITV 
PUS  LEUEL  • ?.9?3 
C SOR/HZ 
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BSI1  L.O.  RAD,  S/N  1000738 


R3  TANG . , RAD  axis  test 
power  spectral  density 

PHS  LEVEL  • 3.104 
0 S0R/H2 
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BSH  L.O.  RAD,  S/N  1000738 


RADIAL  AXIS 
RANDOM,  BOOST 
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>/AJ  /OQO  7 3 


'COO  7?$ 


PI  LOMO. , RAD  AXIS  TEST 
POWER  SPECTRAL  DENSITY 
RUS  IEUEI  • 14.34 
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HZ  LOG  BSPI  BOOST  RAD,  S/N  10OO738 


*1  TANG. , PAD  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
RMS  LEVEL  • 8.318 
C SOR/HZ 


328 


BSM  BOOST  RAO,  S/N  1000738 


R1  PAD..  PAD  AXIS  TES' 
POWER  SPECTRAL  DENSITV 
PUS  LEVEL  • 39.09 
C SQR/H2 
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BSP1  BOOST  RAD.  S/N  1680738 


Pa  LONG.,  ROD  AXIS  TEST 
POUER  SPECTRAL  DENSITV 

pus  leuel  • ae.i8 

0 SOR/HZ 
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BSI1  BOOST  RAD,  S/M  1000738 


R2  TANG.,  PAD  avis  TES 
POWER  SPECTRAL  DENSITY 
PUS  LEVEL  ■ 9.726 
G SGR/H2 


H2  t-OG  BSn  BOOST  RAD,  S/N  1008738 


RADIAL  AXIS 
VEHICLE  DYNAMICS 


333 


PI  tone.,  RAD  AXIS  TEST,  ACCEL  CAM-  OFF 

MEAS  DATA!  CH  8 i POST  TEST  SUEEP 

UNITS 


335 


bsh.  w.d. , s/n  ieee?38 


P2  RAO. , RAD  AXIS  TEST 

MEhS  DATA)  CH  4 i POST  TEST  SUEEP 

UNITS 


340 


BSD,  U.D.,  S/N  l«e#738 


I 


TANGENTIAL  AXIS 
RANDOM,  LIFT-OFF 
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CONTROL  L.O.  TANG. , PART  2 


BSn.  LIFT-OFF  TANG.  / 000  7 38 


R1  LONG.,  TANG  AXIS  TEST 
POUER  SPECTRAL  DENS  I tv 
RMS  LEVEL  • 9.653 
G SQR/HZ 
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BSM  L.O.  TANG,  S/N  1000738 


Rt  TANG.,  T«NG  AXIS  TEST 
POUER  SPECTRAL  DENSITV 
PUS  LEVEL  • 13.76 
G SQR/H2 
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BSn  L.O.  TANG,  S/N  1000738 


R1  RAD. « TANG  AXIS  TEST 
POUER  SPECTRAL  DENSITY 
RMS  LEVEL  • 11.90 
6 SOR/HZ 


HZ  LOG  BSn  L.O.  TANG,  S/N  1000738 


PB  LONG..  TANG  AXIS  TEST 
POWER  SPECTRAL  DENSITY 
PUS  IEUEL  • 3.548 
G SOR/HZ 
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BSI1  L.O.  TANG,  S/N  1000738 


P8  RAD.,  TANG  AXIS  TEST 
POIJER  SPECTRAL  DENSITY 
PUS  LEUEL  • 6.138 
C SQR/HZ 


BSD  L.O.  TANG,  S/N  1080738 


TANGENTIAL  AXIS 
RANDOM,  BOOST 
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CONTROL  BOOST  TANG..  »«(.  r 
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BSfl,  BOOST  TANG.  Y**  'OCO 


CONTROL  BOOST  TANG 
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BSP1,  BOOST  TAHG.  5//XJ 
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B51.  boo; 


R1  LONG.,  TANG  AXIS  TES 
POUER  SPECTRAL  DENS I TV 
RMS  LEUEL  • 16.55 
G SGRvHZ 


BSN  BOOST  TANG,  S/N  1000738 


*1  TANG. , TANG  AXIS  TEST 
POUER  SPECTRAL  DENSITY 
RMS  LEVEL  * 85.04 
C S OR/HZ 
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BSN  BOOST  TANG,  S/N  1000738 


R1  RAD.,  TANO  AXIS  TES 
P' JER  SPECTRAL  DENSITY 
RMS  LEUEl  • 19.38 
G SQR/HZ 
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BSfl  BOOST  TANO,  S/N  1000738 


pa  long.,  tang  axis  test 
POUER  SPECTRAL  DENSITV 
Rns  LEUEL  • 6.056 
G SQR/HZ 
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BSD  BOOST  TANG,  S/N  1000738 


Pa  TANG.,  TANG  AXIS  TEST 
POUER  SPECTRAL  DENSITY 
RMS  LEVEL  • a*. 79 
G SOR/HZ 


BSfl  BOOST  TANG,  S/N  1000738 


I»S  BAD. , TANG  AXIS  TEST 
POWER  SPECTRAL  DENSITV 
PHS  LEVEL  • 19.48 
G SOP/HZ 
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nj 
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BSH  BOOST  TANG,  S/N  1999738 


TANGENTIAL  AXIS 
VEHICLE  DYNAMICS 
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CONTROL  TANG  AXIS 
POST  TEST 


o 

<s> 
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BSn,  O.D.,  TANG.  S/AJ  SCCO  7 35 


Rl  TANG.,  TANG  AXIS  TEST 

MEAS  DATA!  CH  3 i POST  TEST  SWEEP  t 

UNITS 


BSfl.  U.D..  S/N  1000738 


01  RAD.,  TANG  AXIS  TEST 

I1EAS  DATA*  CH  4 I POST  TEST  SUEEP  t 
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bspi,  u.d.,  s/n  ieee?3B 


R8  LONG . , TWIG  AXIS  TEST 

MEAS  DATA*  CH  S » POST  TEST  SijEEP  t 

UNITS 
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BSfl,  U.D. . S/ti  1000738 


LONGITUDINAL  AXIS 
RANDOM,  LIFT-OFF 
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B$H,  LIFT  OFF  LONG.  S/*J  / 


*1  long.,  long  axis  test 

POUER  SPECTRAL  DENSITv 
RMS  LEOEL  • 16.15 
G SQR/HZ 


BSn  L.O.  LONG.,  S/N  1000738 


PI  TANG..  LONG  AXIS  TEST 
POWER  SPECTRAL  DENSITY 
PUS  LEVEL  • 1.94? 

<t  SOR/HZ 


© 


371 


BSfl  L.O.  LONG.,  S/N  1000738 


PI  RAD. # LONG  AXIS  TEST 
POWER  SPECTRAL  DENSITV 
PUS  LEUEL  ■ 12.71 
C.  SOR/HZ 
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BSM  L.O.  LONG.,  S/N  1000738 


/oooYS^ 


6.27.5 


6.27.6 


6.2.77 


CAUTION:  When  using  thread  compound,  personnel  ehaii 

“oP^e-LaUr  glove*. 

»haU  be  disposed  of  as  hazardous  waate.  ^ 

tCh°eJdfc^nJ,1d4)  S<TeWS  (NAS1101E08H10)  with  MIL-T-83483  [J 

CAUTION:  Wien  installing  the  Aero  Heat  Shield,  personnel  shall 
he  extremely  careful  not  to  drop  any  foreign  SStLfjf!1 

be* r£o™‘* 

(NOTE:  DO  NOT  lockwire  the  screws.) 


First  Pass:  Finger  Tight 

Second  Pass:  10-15  in-lbs  Value 

Third  Pass:  20-25  in-lbs  Value 

Fourth  Pass:  20-25  in-lbs  Value 


t>-/r 


2x>  2f 

\o-2f 


Record  SN  of  torque  wrench: 

fiVJ  AmJiT  C YZ  TtYTZ 

6'2’8  S^re  t,hf  Pvro  Faalitv  Bav  r>nnr«  Qrf  nr.n 

6-2  9 Clear  Area  for  T«>afr 


MSFCQA 
MSFC  QA  ££ 
MSFCQA  ££ 
MSFCQA  Afi_ 


^owed  in  the  control  room  are  the  owe 
the  MSFC  ^“tef^^pTeT'lSoSm '“f  K u 
hSTway  of 4619  Md  theT33 “ ^*^ORTH 

ztszsxsi othar  areas  ^rs.fem 
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\Y 


